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A preface is not nnfreqaentlj made the vehv^ of conveying to 
the public an author's apology, for having presumed to think and 
write upon a subject, on which many others nave thought and writ. 
ten before him. Such an apology, however, while it betrays a want 
of that manly confidence, with which every one, wiio is conscious 
of having striven, with integrity of purpose, to promote the good of 
hie fellows, should look forward to the award of an intelligent pul;- 
lic ; is in itself, unnecessary, because ineffectual to accomplish the 
object, for which it is intended. In the present enlightened age, 
works are judged of, by their own intrinsic merit, and r»A. by what 
their authors may choose to say in their favor : and nothing can be 
more vain, than to attempt, by fkir pretences, to palm off upon the 
piublic an inferior production. Influenced by considerations like 
these, the author of the following treatise was about to lay it before 
the public, without apology, and with "hardly a pre^tory remark ; 
confident, that if it possess merit, this will be discovered and ap- 
proved ; i* otherwise, that whatever be could sl&y, would be jt mere 
waste of breath. 

He dooms it due, bowever, to those, whose interesting tausk it fs, 
** to rear the tender thought," to 8tate4n what respects he has^ho'. 
sen to difier from other arithmeticians, and also, bH^y to assign bis 
reasons for so doing. These are the following : 

1. The book comlnenced in a style likely to attract and fix the 
attention of the pupil, and which, for its simplicity, is ca]culateil to 
prevent the prejudices, which the young are' so apt to concave 
against mathematical studies. It is believed that, by commencif% 
below the level of the pupil's capacity, and thus rendering it certain 
tBat every thing is understood in the outset, important advantagol 
are gained) among \vhich it is not the least, that the l^fHrneF' be^ 
comes encouraged to expect that he shall undeiistand thepartirwhidli 
succeed. 

2' In pai]S8iag from the mental to the written Exercises, it will be 
observed that the transition is so gradually made, as to render the 
resemblances and the differences entirely distinct. While the same 
general prindple is seen obviously to pervade the whole of the same 
class of examples, the facilities of calculation afforded by the seheme 
of notation, which are of course mostly peculiar to written arithme- 
'tic, may easily be distinguish^^. 

3. Iir developing the piinciples of those opemtions, embraced un- 
d^r what are usually called the grodnd rules, it has been on object 
to illustrate each step of the process separately. This is an impor. 
taut distinction between the present and all former treatises on the 
subject. Thus, in addition, the first eiQUnples only differ from the 
-preceding mental exercises, in requiring the numbers concerned to 
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be written. In the beginning, a single order, only, is emplojed ; afl 
terwards, two, three, and so on, the greatest simplicity being still 
preserFod, in order that the mind of the pupil may be occupied with 
nothing, except the mere arrangement of his nambers. After- 
wards, larger numbers axe used, containing many orderB^ but so con. 
trived, that there shall be no necessity of carrying from one order to 
another. Finally, the pupil is taught to carry ^ by means of a series of 
examples, commencinp^ again with the greatest simplicity, and ad. 
▼aacing to the more difficult combinations. The kuumer is at first, 
however, required actually to tet daum the number carried, until he 
cannot fail to perceive the advantage of adding it mentally. All 
these things are usually explained in a single example, and that 
often consisting of numbers so great that the learner can have no 
conception of their amount, nor, of eonrse, of the principles con* 
cerned in the proeess. ThB consequence is, that the younff begin, 
ner, perplexed by the number and variety of things whitm he is 
required to remember without comprehending, and tired of the irk. 
some task of performing operations which are to him only not com- 
pletely mechanical, becomes disgusted with the study, and imbibes 
prejudices against all kinds of mathematical pursuits, which con. 
tinne to the end of his Hfe. 

4. This treatise is much more/uZZ than any designed for the same 
purpose which has preceded it. A glance at the table of con. 
tents, will be sufficient to show, that tne variety of subjects treated 
of, lis much greater than is usual, and that much useful information 
It given on nnmerons topics, coUateraUy oonnectad with the main 
subject. 

5. The abbreviations in calculation are thought to be a valuable 
addition to a practical work on this subjeet. These abbreviations 
will often furnish a convenient mode of verific^^n or proof of an s 
operation performed by the common method. 

6. The articles on circolaiing decimals, are believed to contain 
«uich which will interest. It is delightful to contemplate the beauty 
and harmony of numbers, as they are exemplified in the perfect con. 
fbrmity even of this apparently aaomaloos . class of quantities, to 
Axetf and unchangeable laws. No book, before the present, has 
given a popular exposition of the subject, and it is thought that, 
in this part of the work, even teachers may in some instances mee^ 
with new ideas. 

7. Interest is treated with the. fulness which its importance de. 
mands. The method by decimal multipliers, which is becoming so 
deservedly popular from its simplicity, has been adopted and mi- 
nutely explained. 

8. The author is inclined to think that his method of developing 
the principles of ratio and proportion, will meet approbation. It is 
certain, that the subject of compound proportion, can no where be 
found treated,!^ ith equal simplicity. The process by means of a sin. 
gle fraction, is likewise orig^al, and is exceedingly concise. The . 
author has employed this process with his classes, and has found it 
eminently successful. Pupils learn it with great facility, and when 
it is once familiar, the^ solve by means of it, the moot complex 
questions, almost ai easily m the most simple* 
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9. Of the extraction of the Bquare and cube roots, an analytic in- 
veiti^tion is here, for the iSnt time, given. By this means, it is 
hoped, that this difficult subject will be rendered more intelligible. 

10. In general, there is a simplicity in the explanations and illus. 
tratioos which it is believed will not be found elsewhere. This arises 
from the fact that they are the result of experiment, upon minds of 
eveiy degree of native acateneas, and energy, and in every stage of 
cultivation. 

11. By the arrangement) tbohricax. TK»3tB are introduced only af- 
ter the pupil has been made thoroughly acquainted with the processes 
in which it is necossaiy to apply them, or with the circumstances 
which render it proper that they should be employed. We all 
know how difficult it is to ford correct ideas» ^veti of sensible ob. 
jects, from description merely ; and it is by no means surprising^ 
that when the subject of a description is an abstract term, or some 
one of the numerous technicalities of science, it should be impossi- 
ble for a child to fonn any idea of what is intended by the language. 
Bat when a name is applied to something already /amiliar, the ideas 
attached to it are pedectly distinct and &finite. It was in a similar 
manner that the child first learned his mother tongue, and it is in 

I this way that we ourselves • are from time to time, adding to our 
stock dr language* 

12. By a similar anangement, the rules are made to succeed the 
knowle^e ot the processes, which they describe. For mere practice, 
therefore, they are unnecessary, and indeed, they are not intended, 
except in a very few instances, to serve as the learnerts guides, 
^hey are merely given, »s furnishisg concise andeccurate languagO' 
for the expression of ideas supposed to be previously fanyliar. 

13. The rules will be found more brief and more^ easy to be com* 
mitted in this book than in any which the author has seen. It has 

[ been a prominent object to make them so. And since the pupil is 
not expected, and ought not to be suffered to depend en them as a 
guide, conciseness has been attainable, without the sacrifice of any 
desirahle end. 

Iliese constitute the prominent points of di&rence between the 
present and fbrmer treatises on this subject. In no one oi these par* 
ticulars has any deviation been made from other writers, without long 
and patient observation of the effect of 4ifferent methods of instruc- 
tion upon the yoathrnl mind. This is the test to which the author has 
subjected all his proposed improvements, and the uniform success 
which bae attended his experiments, leads him to look with confi* 

^ dence for the approbation of the public. « 

* HARTPoao, July 30, 1830. 
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ERRATA. 

In printing a wcnrk. on a scientific subject, entirely from •* 
script, perfect accuracy is not to be expected. Aceordiagly*' som^ 
errors will undoubtedly be discovered in this book; but it is believM^ 
that the following are all, which will be likely to occasion perpleM' 

ty. Page 60. Ans. ex. 10, for 328, read 378 ^p. 71, in ex. 4, for ^ 

men read 1 man. p. 151, line 13, for 9 read 6 — line 15, fijr multipUor, 
read multiple. — p. 229, in ex. 5, insert at 5 per cent. — p- 236,-ei»2, 
Ans, should he f 446,985— .—p. 237. Ana, by Mass. method should 
be $13,370.47175.— p. 244, ex. 43, for 65, read 650.-p. 249, line 
6, for miles, read hours.— p. 250 1. 30, for 3, read 315.— p. 284. m I 
Ans, to ex. 1, for i||i read f f . \ 

In a«mall part of the impression, p. 82. 3d line in ex. 87, for "» 
read 75. — p. 261, line 3, for products, read quotients. — p. 283, line ; 
38, for 3 read 7, three 4imes. 

' In § Litxxix, the rule called the Massachusetts rule is erroneously 
stated to have been established by law in that state. It has been 
Tn^dp the rule of the state of New- York, by the decision of Chancel- 
lor Kent. The statement was made on the authority of a number 
of writei#. For this corrsction, as well as for other important 
sugga^oCTS, the author is indebted to Professor Dewey, now P""* 
cip&l of the Berkshire Gymnasium. 



TO TEACHERS. 



It is not to be expected that any book^ however perfect, ahoold supersede the 
neoessitj (rf" patient and laborioua effort on the port of the teacher. The nar- 
row compass into which it is necessifty to c(Mnpres8 all the important partknlars, 
embracea in a whole science, in order to form a text book, suitiBd to the wants of 
schools, renders it impogsible fixr the aothor to gointo-that minuteness of detail, 
or to avail himself of thatfolness of iliostratkxi, which it is the province of the 
living teacher to sapply. On this accoooi, many of the explanations and rea- 
aoni^ contained m taefoHowinff treatise, though more fiul than those on the 
same sobjects in the common bodes, can only be regaided a« furnisUng hints^ 
which the teacher may follow out at greater length. 

Pupils should, by all means, be arranged for instruction in classxs. By 
this means, not only is a spirit of emulation excited, which very soon hiterestB 
the learner in his study, biut the teacher is enabled to devote more time to the 
instmction ofea6h individual, and to the illostration of every subject Classes 
may connstof aamany as twelve or sixteen pupils with advantage. In clear- 
ing up any difficuUiee which may arise, the instructor should always avoid di- 
rect explanations. The method which the author has pursued, and which he 
most sCr<»igly recommends to all teaahers, is to lead the pupil to make the de- 
sired discovery himself by means of questions adapted to the case. These 
should commence with the utmost simplicity, and approachthe difficulty by 
degrees. By a skilfdl use of this method, theauthor htm seen many a Gordtan 
knot unravelled, and many a sorrowful countenance brightened into smiles. It 
will often be well, to ask questions to the whole class at once. 

Some may, perhaps, be here led to inquire, why the interrogative plan is not« 
adopted «n the book. To this it is replied, that the advantage of the method con- 
sists in rendering questicMV se gradually progressive that the papil may answer 
hem with ease and without asststance. A body of questions of this kind, em- 
bracingf the whole science of arithmetic, would be too voluminous for use ; and on 
the other hand, if the questions are made fewer, and woBwern furnished^ no plan 
can be more calculated to produce pernicious effects on the mind of the learner. 
The pupil should nev^r be allowed to know the forms of the questions to be 
used in examining him ; much less should he be furnished with the language 
of his answer. 

With respect to the method of using this book, the author recomm^ids that 
all young pupils, when taking up the subject for the first time, should' study 
with attention the introductory exercises : afterwards the mental arithmetic 
alone, as far at least as fractions ; then that they should perform some of the 
simplest examples in written arithmetic, under each of the ?roimd rules : and 
finally, that they should begin anew and take the whole in order. Even in this 
pergsal, however, they should omit the observations for advanced pupils, aiid 
the rules every where. These should be reserved for the final review, the lat- 
ter being only intended to supply the pupil with accurate language^ 'for the ex- 
pression of hid own ideas. 

When examples are recited, the whole operation should be brought in on the 
shoe, and parts of the process should be read by each pupil in turn. If there are 
i|bany examples, it will be sufficient to read a small part of each. By this means 
it will be rendered certain that every pupil understands the subject, and at the 
Ame time a great temptation to deceit in c^pjring answers, will be removed. 
This plan renoers a separate key unnecessary, and might even dispense with 
<>Q8wers altogeUier. For when a difference is perceived between two calcula- 
tions, a moment's comparison, at the point where the variation commenced, will 
determine which is right 

The author makes the above sug^stions as the result of his own experience. 
It is impossible, in the narrow limits allowed him, to exhibit, in full, his views 
^n the best mode of teaching the science, or of using the following treatise ; but 
<or expmenced instructors Cois will be unnecessary, and for those, to whom the 
^sq^ymentis new, the above observations will not be entirely useless. 
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From D. Olmbtbd, Pr6fe8Mr of MathemMics and Natnnl Philosophy in 

Yals College. 

I have examined an Elementary Treatise on Arithm'etie, by Mr. Fsederick. 

A. P- BAnyABD , and can eheerfoUy recaoamend it to the attention SH^puCR: , 

^^?BKf3S^71^p8trQctor8, as a work of much merit, exhibiting an able and 

luminooB view <^ the science of nombers. 

Denison Olmsted. 
Yale College, Joly 22, 1830. 

From C. Dewet, Principal of the Bebkshire Gymnasium. 

Berkshire Gymnasium, 7 
FittBfield, July 23, 1830. I 
Mr. F. A. P. Babnard. 

Dear Sir — I hsTe examined your "Arithmetic" with some attention, and 
cheerfully say, that it is, in my opinion, worthy of a high place among the impro- 
ved systems of Arithmetic in our country. Though it cannot be, in many respects, 
an original work, it happily combines the improvements that have been made, 
i^nd exhibits them in a clear and easy point of view: It developes the principles 
of the rules generally with much simplicity ; the definitions are clear and concise, 
and the rules are stated, after the principles are explained^ with brevity ; many- 
important practical abbreviations of calculations are introduced ; mental exerci- 
ses, as well as those for the slate, are employed in great abundance ; and it i* 
distinguished by a fulness in the subjects treated of, and in many interesting 
and imfKurtant related onCs, which belong to few works of the kind. The first 
part of the work, which is designed for the use of the quite young pupil, might 
well be published, after some enlargement, by itself. Without expressing un- 
qualified approbation of every part of the work, there can be no doubt that it is 
fitted to be extensively useful. . ' 

With much esteem, &c. 

C. Dewey: 



J 



ARITHMETIC. 

IITTRODUOTOBr EXERCISES. 



HVMEIUTION. 

$1. Article I. Here is an anchor. 






How many anchors do yon see herel Ans. onk. 

How many ropes are there, fastened to the anchor ? 

Now there is a single anchor, and a single rope ; and 
each of these single things, you tell me, is one. Then, 
what is a single thing called ? Hence, 



Thus, the anchor in the picture above is a nt 
If there were another anchor in the picture, I 
enchors would there be I Ans. two. 

How many sheaves of wheat are there here ? 
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Sec. I 



How many hands have you? How many thumbs? 
How many eyes ? How many feet? 

When you see one thing, and one more together, what 
do you call them ? Hence, 

One unit and onx more arb called two ; that is, one and one 

AEE TWO. 

If there were one more sheaf in the last picture, how 
many sheaves would there be ? Ans' three. 

How many pairs of snuffers are there here? 




If you had another hand) how many hands would you 
have ? If you had another eye, how many eyes would 
you have ? When you see two things and one more 
together, what do you call them ? Hence, 

Two UNITS and one more are called three ; that is, two ani> 
one are three. 

If there were another pair of snuffers in the last pic- 
ture, how many would there be ? Ans, four. 

How many hammers are there here ? 







If you count your hands and feet together, how many 
have you ? 

When you see three things and one more together, 

wfiat do you call them ? Hence, 

Three unfts and one more are called four ; that is, three 
and one are four. 

If there were another hammer in the last picture, how 
many would there be ? Ans. five. 
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How many pairs of scissors are there here ? 








When you see four things and one more together, what 
do you call them ? Hence, 

FOUU TTNITS AND ONE MORE ARE CAUJIO FIVE ; that IS, FOVB AND 
ONE ABE FIVE. 

If there were another pair of scissors in the last picture, 
how many would there be ? Ans, six. 

How many houses are there here ? 

M^yi ^^^ JUL J^^L ^^^ 
IfiSnli hTtR' IiTiW nvifli ^^fvot 
iiiiiilL iliiJitL I'iiMi jii||yL J£±i]iIl 

When you see ^ye things and one more together, what 
do you call them ? Hence, 

Five units and one mojie are cajlled six ; that is, five and one 

ARE SIX. % 

If there were another house in the last picture, how 
many would there be ? Ans. seven. 

How many ships^re there here ? 




When you see six things and one more together, what* 
do you call them ? Hence, 

Six: units amd one more are called seven ; that is, six and one 

ARE seven. 

If there were another ship in the last picture, how 
many would there be? Ans. eight. 

How many hands are there here ? 
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.' When you see seiwn things and one more together, 
what do you call th^n ? Hence, 

SBTfN UNITS AKD ONS MOKE ARE CALLED EIQHT ; that IB, 8ETE1I AND 
ONE ABE SIGHT. 

If there were another hand in the last picture, how 
many would there be ? Ans* nine. 

How many faces are there here ? 




When you see eight things and one more together,' 
what do you call them ? Hence, 
Eight units and one moke are called nine ; that is, bight -an* 

QfTE ARE NINE. 

If there were another face in the last picture, how 
many would there be ? Ans, ten. 

How many rounds are there in this ladder ? 




When you see nine things and one more together, 
what do you call them ? Hence, 

NfNE UNITS AND ONE MORE ARE CALLED TEN ; that is, NINE AND ONE 

▲RE TEN. 

Now count from one to ten. 

Ten and one are eleven. Eleven and one are twelve. 
Twelve and one are thirteen. Thirteen and one are 
fourteen. Fourteen and one are fifteen.. Fifteen anxi 
one are sixteen. Sixteen and one are seventeen. Seven- 
teen and one are eighteen. Eighteen and one are nine- 
teen. Nineteen and one are twenty. 

In the same manner, by adding one every time, we ob- 
tain twenty one, twenty two, twenty three, twenty four, 
twenty five^ twenty six, twenty seven, twenty eight, 
twenty nine, thirty- ^■ 

Afterwards, we have thirty one, thirty two, thirty three, 
and so on ; then, forty, forty one, fort^ two, and so on ; 
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then fifty, fifty one, and so on ; then Bvxiy ; then sev^enty ; 
then eighty ; then ninety ; then oke hundred. 

Now count from ten to twenty. From twenty to thirty. 
Prom thirty to forty. From forty to fifty. From fifty 
to sixty. From sixty to seventy. From seventy to 
eighty. From eighty to ninety. From ninety to one 
hundred. 

Now count from one to twenty. From ten to thirty. 
From thirty to fifty. From seventy to ninety. From 
sixty to one hundred. 

Count ten. Count fifteen. Eighteen. Twenty one. 
Thirteen. Seventeen. Twenty eight. Nineteen. Twenty 
five* Eleven. 

Art. n. Note to teachers. Let the papil read the following 
sentences, snbstitating the names of the figozes, for the figtiret 
themselves. Very young pupils wiUneed to be informed what the 
names are. 

Read the following sentences. The house had 1 
chimney. I saw only 1 man. The church has but 1 
spire. In walking out 1 or two days ago, I saw a wagon 
with 1 man in it, drawn by 1 horse. Then 1 means one. 

Read the following. I have 2 hands. 1 and 1 are 2. 
My lesson is 2 pages long. I have 2 brothers and 1 sister. 
I have never seen a man with 2 heads. 1 of my broth- 
ers has 2 dogs. There are 2 large trees in my father's 
garden. Then 2 means two. 

Read the following. George has 3. books. 2 and 1 
are 3. When I was 3 years old I could not read. Men 
never have 3 eyes. 3 miles is a long distance to w,alk. 
Then, 3 means three. 

Read the following. There are 4 boys below me in 
my class. 4 days ago I was unwell. 3 and 1 are 4. My 
father bought me 4 oranges yesterday. Then 4 nieans 

FOUR. 

Read the following. My brother is 5 years older than 
I am, but my sister is 2 years younger. 4 and 1 are 5. 
5 is more than 3. I gave 5 apples for 2 peaches. 5 
boys sit on the bench with me. Then 5 means five. 

Read the following. I saw 6 boxes in my father's 
store. 6 and 1 are 6. There are 6 tumblers on the 
table. 4 of them are empty and 2 are full. I have 6 
niai4>le8. Then 6 means six. 

2* 
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Read the following. There are 7 days in one wee]^. 
6 and 1 are 7» I have 6 cents. If I had 1 more, I shoulii 
have 7. There are houses in Edinburgh more thafi^Q^ 
stories high. Then 7 means seven. 

Read the following. There are 8 desks in this scjtool 
room. 7 would be sufficient. 1 desk is large enl^gh 
for 8 boys. 7 and 1 are 8. In 6 or 8 days I shatfJbave 
a new book. Then 8 means eight. ^E . 

Read the following. I have 9 quills. 8 and 1 are 9. 
I rode 9 miles yesterday. I shall soon be 9 years old. 
Then 9 means nine. 

1 man, 2 dogs, 3 cats, 4 mice, 5 birds, 6 hats, 7 pens, 
8 ducks, 9 crows, 
one two three four five six seven eight nine 

12 3 4567 89 

These are called figures. 

Write the figure seven. Eight. Six. Three. Five. 
Nine. * One. Two. Four. 



ADDITION. 



§11. Art. i. 1. One axe is in one place, and one 
in another. How many in both ? 





H. Then 1 and 1 are how many 1 
3. One tea-box is in one place, and two are in another. 
How many in both ? 






4. Then 1 and 2 are how many 1 

5. Two trees are in one place, and two in another. 
How many in alH 







'~1 
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- 6. TbenSSand 2 arebownuinj'l 

7. Three awls are in one place, and ti^o in aoother. 
Sow m&Uf in all! 





- 8. Then 3 and 3 are how many t 

9. Three ships are in one place, and three io another. 
How many in all I 



10. Then 3 and 3 are how many 1 

11. Three houses are in one place, and four in another. 

How many in all? 

.^^^ ^^^ JhiiL ^^^ As^ jp^ Ju^ 

b!!1 liHllinffl lanffl l!nl IM IniM 

13. 3 and 4 are how many t 

13. There are four wheels on one wagon and four on 
another. How many on both? 




14. 4 and 4 are how manyl 

16. How many marke are four marks and fiv^s markeT 

I I I I I I I I I 

26. 4 and 6 are how many 1 

17. How manv stars are four stars and six stafti i 
• •#« ••*•*% 

18. 4 and 6 are how many t 
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[The pupil should now be direeted to eoiint the ehaneten wkioh 
fbUew, in the Hinie m^ner as the pictures above.] 

19. William had 3 marbles and George had 4. How 
many had both 1 

© © o o o o © 

20. 3 and 4 are how many ? 

21. A boy gave 5 cents for an orange, and 6 for a pint 
of pea-nuts. How many cents did he give for both t 

* ©ooo© ©oo©o© 

22. B and 6 are how many 1 

23. A man had 7 acres of ground, and he bought 4 
more. How many had he then 1 

©©oo©©o o©©© 

24. 7 and 4 are how many? 

25- 5 men were hunting, and they met 7 more. Ho^ 
many were there then ? 

©©©©© ©©©©©©© 

26. 6 and 7 are how many 1 

27. A man gave 5 dollars for a chair, and 6 dollars for 
a table. What did he give for both ? 

©©©©© ©©©©©©©© 

28. 5 and 8 are how many ? 

29. A man had .9 labourers working in a field, and he 
sent 7 more there. How many were there then ? 

©©©©©©©©© ©©©©©©© 

30. 9 and 7 are how many 1 

31. Thomas gave 8 cents for an orange, and had 9 
cents left. How many cents had he at first 1 

©©©©©©©© ©©©©©©©©© 

32. 8 and 9 are how many ? 

33. If you have 9 cents, and receive ten more, how 
many will you have ? 

©©©©©©©©© ©©©©©©©©©o 

34. 9 and ten are how many ? 

35. If you buy a cake worth eleven cents, and an or- 
ange worth 7, how many cents must you pay for both ? 

© ©*© ©©©©©©©© ©©©©©©© 

36. Eleven and 7 are how many ? 



JSCC. %. INTR0DUCT0E7 EXERCISES. 9 

37. In one class there are 8 boys, and in another tweWe. 
How many in both classes ? 

38. 8 and twelve are how many ? ' 

39. One man owns 5 head of cattle, and another thir- 
teen. How many do both own ? • 

40. 5 and thirteen are how many ? 

[The teacher should here require the pupil to close his book, and 
give the answers to the preceding questions, without counting. 
This should likewise be done in the articles wldch follow.] 

. 41 . If you have 2 cents in one hand and 2 in the oth- 
er, bow many have you in both ? 2 and 2 are how many ? 

42. If you have 3 marbles in one hand and one in the 
other, how many have you in both ? 3 and 1 are how 
many? 

43. If you have 3 apples in one hand and 2 in the oth- 
er, how many have yoH in both? 3 and 2 are how 
many? 

44. If you have 4 pins in one hand and 3 in the other, 
how many have you in both ? 4 and 3 are how many ? 

45. If you have 3 marbles in one hand and 5 in the... 
other, how many have you in both ? 3 and 5 are how 
many? 

46. A boy gave 4 cents for a little book, and 5 cents 
for some paper. How much did he give for both ? 4 and 
5 are how many? 

47. If you have eight cents and your father gives you 

3 more, how many will you have ? 8 and 3 are how 
many ? 

48. If there are 7 apples on the table, and you put 4 
more there with them, how many will there be ? 7 and 

4 are how many ? 

49. If you have 6 apples, and afterwards hare 5 more 
given you, how many will you have ? 6 and 5 are how 
many? 

50. -If it is 8 o'clock when school begins, and the 
school continues 4 hours, what time will it be when you 
are dismissed ? 8 and 4 are how many ? 

51. If a top cost 9 cents, and^ toy-book 3 cents, what 
do both cost ? 9 and 3 are hgw many ? 
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52» If you have ten pins on one sleeve, and S on the 
other, hovr many have you on both ? Ten and 2 are how 
many? 

63. 7 and 2 are how many ? 7 and 3 ? 7 and 4 ? 7 
and5? 7and6? 7and7? 7 and 8? 7 and 9? 

64. 8 and 2 are how many? 8 and 3? 8 and 4? 8 
and5? 8^and6? 8 and 7? 8and8? 8 and 9? 

66. A boy had 2 cents. His father gave him 2 more, 
and his mother 1. How many had he then ? 

56. 2 and 2 and 1 are how many ? 

57. If you have 3 marbles in one hand, 3 in the other, 
and 2 in your pocket, how many have you in all ? 

©^o ©oo o© 

58. 3 and 3 and 2 are how many ? 

69. If you have 4 cents in one pocket, 3 in another, 
and 4 in your hand, how many have you in all ? 

60. 4 and 3 and 4 are how many ? 

61. If you have 6 pins on one sleeve, 7 on the other, 
and 3 in your hand, how many have you in all ? 

©'©©©©O ©©©©©;5. © ©©© 
. 62. 6 and 7 and 3 are how many ? 

63. If your father pays 6 cents for the postage of a 
letter, 8 cents for a pamphlet, and 6 cents for some news- 
papers, how much does. he pay in all ? 

©©©©©© ©©©©©©©© ©©©©o 

64. 6 and 8 and 6 are how many ? 

65. If you give 4 cents for an orange, 9 cents for some 
apples, and spend 3 cents in candy, how much do you 
spend in all ? 

©©©© ©©©©©©©©© ©©© 

66. 4 and 9 and 3 are how many ? 

67. If a jewsharp cost you 6 cents, an apple 1 cent, and 
half a pint of pea-nuts 3 cents, how much do the whole 
cost ? 5 and 1 and 3 are how many ? 

68. If a skein of thread cost 3 cents, a skein of silk 
6 cents, and some needles 4 cents, what cost the wbol^ ] 
8 and 6 and 4 are how many ? 
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69. If a watch cost 8 dollars, a chain 3 dollars, and a 
seal 4 dollars, what cost the whole ? 8 and 3 and 4 are 
how many ? 

70. 2 and ft and 2 are how many ? 3 and 2 and 1 ? 
4andland2? 3and2and3? 5andland3? 5 and 

2 and'2 ? 

71. 3 and 2 and 4 are how many ? 3 and 3 and 4 ? 
4 and 2 and 4? 4and3and4? 3 and 2 and 5? 4 and 

3 and 5 ? 

72. 4 and 4 and 1 are how many ? 4 and 4 and 2 ? 
3 and 5 and 2? 4 and 3 and 3? 5and3and2? 5 and 
3andl? 

* 73. 5 and 2 and 3 are how many ? 5 and 3 and 3 ? (J 
and 2 and 3? 6and 3 and 1 ? 6 and 4 and 1? 6 and 5 
andl? 6 and 5 and 2? 

74. 7 and 2 and 1 are how many ? 7 and 2 and 2 ? 7 
arfl3and2? 7 and 4 and 1 ? 7and4and2? 7and3 
and 3 ? 7 and 6 and 3 ? 

75. 8 and 1 and 2 are how many ? 8 and 2 and 2 ? 
^8 and 2 and 3? 8and4and3? 8and5and4? Band 
~5 and 5 ? 8 and 6 and 4 ? 



MULTIPIJCATION. 



Art. ii. 1. If one penknife has twoblades, how many 
blades have two penknives ? 





2. Then 2 times 2, or twice 2 are how many 1 

3. If one fork has 3 points, how many points have two 
forks 1 





4. Then, 2 times 3, or twice 3 are how many ? 
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5. One stage has four horses. How many horses have 
two stages? 





6. Then 2 times 4, or twice 4 are how many 1 

7. Here are three boats, and each boat contains three 
men. How many men in all t 






8. 3 times 3 are how many 1 

9. One ship has three masts, 
four ships ? 



JIow many masts have 







10. 4 times 3 are how many ? 
> 11. One horse has four legs. How many legs ha\ 
four horses ? 



■mi. 







12. 4 times 4 are how manyl 

13. One chair has four legs. How many legs have 
five chairs? 








14. 5 times 4 are how many 1 

15. On one hand you have five fingers, if you couxi^ 
the thumb. How many fingers on seven hands 1 
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16. 7 times 5 are haw many ! 

17. If in one ladder there are ten roimds, how muxf 
rounds are there in two ladders ? 





-18. 2 times ten arc how nrnny? 
J[9. One man has two hands. How many hands hara 
afxment 

O O ©O; OO O© OO OO 

20. 6 times 2 are how many ? 
^^» If a knife have three l^Iades, how many hlaces 
qHI four knives ? 

©oo ooo ©oo- ooo. 

22. 4 timep 3 are how many T 

23. If your lesson for one day he three* pages* how 
much will that he for five days t 

© © ©♦ ooo ooo ooo oo© 

24. 5 times 3 axe how many ? 

25. If one toy-hook cost you four cents, how mucb 
nuist you give for three toy-books. 

OOO© 0'©0 oooo 

26. 3 ^mes 4 are how many ? 

27. If an ink-stand cost five cents, what will threa 
ink-stands cost ? 

o©o©o oo©oo ©©©©o 

28. 3 times 5 are how many t 

29. If a box of wafers cost six cents, what will three 
boxes cost? 

» 

«©©©©© ©©©©©© ©©©©©© 

30. 3 times 6 are how many ? 

31. A chair has four legs, how many legs have seven 

chairs ? 

<• • • 

^KS©0© ©©©© ©©©© ©©O© ©©©©^©GJO© 

32. 7 timed '4 are how many ? 

a . 
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33. If a barrel of flour coat eight dollars, what will 
three barrels cost ? 

o©o©oo©o ooooooo© oeeeeg^oQ 

34. 3 times 8 are how many ? 

35. If a yard of ribbun cost nine cents, what cost four 
yards ? 4 times 9 are how many ? 

36. A man bought 3 acres of ground, anji gave 6 dol- 
lars an acre ; what did he give for the whole ? 3 times 5 
are how many ? 

37. What cost 4 yards of cloth at 4 dollars a yard ? 

4 times 4 are how many ? 

38. If one yard of ribbon cost 3 cents, what c<ist 18 
yards? What cost 3? What cost 4? What cost 5? What 
cost 6 ? What cost 7 ? What cost 8 ? What cost 9 I 

39. Twice 3 are bow many? 3 times 3? 4 times 3T 

5 times 3 ? 6 times 3 ? 7 times 3 ? 8 times 3 ? 9 timqg^ 

40. If one gallon of wine cost 4 dollars, what cosMPt 
What cost 3? What cost 4? 5? 6? 7? 8? 9? 

41. Twice 4 are how many ? 3 times 4 ? 4 times 4 T 
5 limes 4 ? 6 times 4 ? 7 times 4 T 8 times 4 ? 9 times 4 1 

42. If a yard of tape cost 2 cents, what cost 2 yards f 
What costs? 4? 5? 6? 7? 8? 9? . ' 

43. 2 times 2 are how many ? 3 times 2 ? 4 times 2 f 
5 times 2 ? 6 times 2 ? 7 times 2 ? 8 times 2 ? 9 times 2 f 

44. If a barrel of flour cost 5 dollars, what cost 2 bar- 
rels ? Whatcost3? 4? 5? 6? 7? 8? 9? 

45. 2 times 5 are how many ? 3 times 5 ? 4 times 5 ? 
5 times 5 ? 6 times 6 ? 7 times 5 ? 8 times 5 ? 9 times 5 ? 

46. There are 7 days in 1 week ; How many days are 
there in 2 weeks ? In 3 ? In 4? In 5? 6? 7? 8? 9? 

47. 2 times 7 are how many ? 3 times 7 ? 4 times 7 ? 
5 times 7 ? 6 times 7 ? 7 times 7 ? 8 times 7 ? 9 times 7 T 

48. If an orange cost 6 cents, what cost 2 oranges t 
What cost 3 ? What cost 4?5?6?7T8?9? 

49. Twice 6 are how many ? 3 times 6 ? 4 times 6 1 

5 times 6? 6 times 6? 7 times 6? 8 times 6? 9 times 6! 

50. If 8 boys can sit en one bench in the school-roolia^ 
how many boys can sit on 2 benches ? How many on 3 f 
How many on 4 ? Hpw many on 5 ? On 6 ? On 7 ? 8 ! 91 

51. Twice 8 are how many ? 3 times 8 ? 4 times 8f 

6 ames 8? 6 timesS? 7 times 8? Stimes 8? QtimesSf 



&c. 2. 
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52. If sugar is 9 dollars a hundred weight, what will 
^ hundred weight cost ? What will 3 ? What will 4 1 
6? 6? 7?.8? 9? 

63. 2 times 9 are how many ? 3 times 9 ? 4 times 9 ? 
6 times 9? 6 times 9 ? 7 times 9 ? Stimcs 9 ? 9 times 9? 

54. 7 times 3 are how many ? 6 times 4 ? 6 times 5 ? 
3 times 6 ? 8 times 3 ? 8 times 4 ? 5 times 6 ? 5 times 7 ? 

55. 9 times 2 are how many ? 9 times 3 ? "9 times 5 ? 
8 times 5 ? 8 times 6 ? 7 times 5 ? 7 times 6 ? 7 times 8 ? 

56. 7 times 7 are how many ? 7 times 9 ? 7 times 2 ? 
TT times 3 ; 6 times 3 ? 6 times 5 ? 6 times 6 ? 6 times 8 ? 

57. 5 times 2 are how many ? 5 times 9 ? 5 times 8 ? 
5 times 4 ? 4 tinfies 3 ? 4 times 4 ? 4 times 5 ? 4 times 6 ? 

58. Twice ten are how many ? 3 tiraos ten ? 4 times 
ten ? 5 times ten I 6 times ten ? 7 times ten ? 8 times ten ? 

^^wies len ? 

^^%9. Twice eleven are how many ? 3 times eleven ? 4 

times eleven ? 5 times eleven ? 6 times eleven ? 7 times 

eleven ? 8 times eleven ? 9 times eleven ? 

-60. 2 times twelve are hoAv many ? 3 times twelve ? 4 

times twelve J 5 times twelve ? 6 times twelve ? 7 times 

twelve ? 8 times twelve ? 9 times twelve ? 

(51. If 7 oranges cost 5 ;ents apiece, and 4 lemons 

3 cents apiece, what aost the whole ? 7 times 5 and 4 

times 3 are how many ? 



SUBTRACTION. 

Art. III. 1. Three sheep were together, but on© 
went away from the rest. How many were there left ? 






2. 1 from 3 leaves how many ? 

3. Four horses were together, but one Went away from 
the rest. . How many were left ? 





4. 1 from 4 leaves how many ? 
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5. If you take one shoirel from fiire shovels^ how nmnj 
•borek are left T 








6. 1 from 6 leaves how many t 

7. If you take two mortars from four mortars, hoif 
many mortars are left ? 







8. ? from 4 leave how many ? 

9. If you take 2 trees from 5 trees; Ti6w many are left t 





10. 2 from 5 leave how many ? 

11. If you take 3 hats.from 5 hats, how many are left ? 





12. 3 from'5 leave how many ? 

13. Take 3 ships from 6 ships ; how many are left! 








nil 



ff^M 



14. 3 frpm 6 leave how many ? 

15. Take 4 houses from' 7 houses ; how many are left ! 

^^^■& ^^^L A^-A SLmmJL 

^^^^tBf^^^ ^jBCS^^^ ^BBKSm^^ ^BSEmiSl^^b 

EuI.llM.JlM' B >*< 

I64 4 from 7 leave hov many ? 
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17. Take 4 marks from 8 marks ; how many are left ! 

INI i I I I 

18. 4 from 8 leave how many ? 

19. If there are 9' barrels together, and you take away 
fowCf how many will be left ? 

OOOOO G O O O 

20. 4 from 9 leave how many ! 

21. If from ten tea-cups you take away 4, how many 
will be left! 

tS2. 4' fi'om ten leave how many ? ^ 

23. A man had 8 sheep and sold 2 ; how many had he 
left? 

24. 2 from 8 leave how many ? 

25« A man had 7 barrels ofcider and sold 5; how many 
hftdheleft? 

^ © © o o o © 

26. 5 from 7 leave how many ? 

5i7. liiere were 6 trees standing together* and a mas 
cut down 4 ; how many were left ? 

© d ^ o o o 

28. 4 from 6 leave how many ? 

29. 8 apples were hanging on one limb ; a boy gather- 
ed 5 ; how many were left f 

ooo . ©odoo 

30. 5 from 8 leave how many T , * 

31. James had 9 marbles* and in playing he lost & ; 
how many had he left ? 

oooo © o o © o 

32. 5 from 9 leave how many ? 

33. Thomas had ten books in his desk, and he took out 
1^ ; how many were left ? 

34. 5 from ten leave how many ? 

3&. William had ten pins on his sleeve, and he took 
•way 6 ; how many were left ? 

oo©© ©©oooo 

36. 6 from ten leave how many T 

3* 
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37. If I hare twelve books, and «eH 5 of tbem, how 
many have I left ? 

. 38. 5 from twelve leave how many ? 

39. If you have eleven sticks of candy, and give away 
4« how many have you left ? 

40. 4 from eleven leave how many ? 

41. If you have thirteen cents, and spend 6 of thera« 
how many have you left ? 

©©©ob©o ©o©©©© 

42. 6 from thirteen leave how many ? 

43. If you have fourteen applefs, and give away 8, Jiow 
many have you left ? 

©©©©©© ©©©©©©©© 

44. 8 from fourteen leave how many ? 

45. If you have 5 oranges, and give away 3, how many 
have you left { ' 3 from 5 leave how many ? 

46. If you have 5 - quills, j^d make pens of 4, how 
many are left ? 4 ftcfm 5 leave how many ? 

• 47. IfyouhaveBapples, andeat2, bowmanyliaYeyoa 
left ? 2 from 6 leave how many ? • ' 

48. If you have 7 marbles, and give away 5, how many 
have you left ? . 5 from 7 leave how many ? 

49. If you have 7 pins on your sleeve, and take away 
6, how many will be left ? 6 from 7 leavQ how many t 

50. A man had 8 hovses, and sold 5 ; hpw many had 
he left ? 5 from 8 leave how many ? 

51. A man had 8 acres of land, and sold 6 ; how many 
had he left ? 6 from 8 leave how many ? 

52. A merchant had 9 yards of cloth in one piece and 
sold 4 yards ; how many yards were left f 4 from 9 leave 
how many ? 

53. A grocer sold 5 gallons of molasses out of 9 gallons i 
how many gallons were left ? 5 from 9 leave how maiiy f 

54. An iron merchant sold 6 tons of iron out of 9 tons ; 
how many tons had he left ? 6 from 9 leave how many ? 

55. George had 9 toy-books, and gave away 7 ; how 
many had he left ? 7 from 9 leave how many ? 

56. Thomas had 9 quarts of cherries, and sold 8 quarts ; 
how many had he left 7 8 from 9 leave how many T 
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57. If you have 8 school-books, and lose 2» how many 
have you lefl ? 2 from 9 leave how many ? 

58. If you have 8 pencils, and use up 3 of them, how 
many have you left ? 3 from 8 leave how many ? 

59. If you have 8 pens, and spoil 7 of them, how many ^ 
have you left ? 7 from 8 leav.e how many ? . 

60. 2 from 4 leave how many ? 2 from 3 ? 1 from 2 ? 
1 from 3 ? 1 from 4 ? 2 from 5 ? 2 from 7 T 2 from 6 f 
2from8? 2 from 9? 

61. 1 from 5 leaves how many ? 1 from 6 T 1 from 71 

1 from 8? 2 from ten? 3 from 4? 3from6? 3 from 5? ^ 

3from7? 3 from 8? . 

62. 3 from 9 leave how many ? 4 from 5 ? 4 from 4 ? '^ 

4 from 6? 4 from 7? 4 from 9? 4 from 8? 3 from ten? ' 
3 from eleven ? 

63. 5 from 5 leave how many ? 5 from 7 ? 5 from 6 J 

5 from ten ? 5 from 9 ? 5 from 8 ? 6 from eleven ? 5 froQi 
twelve-? 

M. 6 from 7 leave how many? 6 fiM)m 8? 6 from 6? 

6 from 9 ? 6 from ten ? 6 Ivom eleven ? 6 from twelve ? 
6 from thirteen ? 

66. 7 from-7 leave how many ? 7 from 8? 7 from ten ? 
T/r^n9? 7 from eleven? 7 from twelve ? 7 from thirteen ! 

66. 8 from ten leave how many ? 8 from 9 ? 8 from 8t 
6 from eleven ? 8 from twelve ? 8 from thirteen ? 8 from 
fourteen ? 

67. 9 from 9 leave how many ? 9 from eleven ? 9 from 
twelve ? 9 from ten ? 9 from fourteen ? 9 from thirteen t 
9 from fifteen ? 9 from sixteen ? 9 from eighteen ? 9 from 
•aeventeen ? 9 from nineteen ? 



PIVISIOJf* 

Art. IV. 1. A man had two trees which he wished 
4o set out in different places, putting one in each place ; 
in how many places could he set them out ? 




,^^/> 



2. 1 is coiitained in 2 bow many times f 
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3.' A man had four horses, which he wished to harness 
in spans ; that is, intwos. How man span did he have ? 





4. 2 are in 4 how many times ? 

5. A man owned six houses in several places ; and he 
owned two in a place. How many places were there ? 



TiTfflm TifillD 
iatiM |iiiBD 
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6. 2 are in 6 how many times ? 

7. A boy counted the hands of all the persons in % 
company, and found there were 8. How many persont 
were there ? 







8. 2 are in 8 how many times ? 

9. 6 men went sailing in boats, and 3 went in each 
boat. How many boats did they take ? 





10. 3 are in 6 how many times ? 

11. In on^ ship are 3 masts. How many sliipa will 
twelve masts supply ? 




i^rV^ 



^ ^ 



12. 3 are in twelve how many times ? 

13. 4 horses are usually harnesaed to a stage. 
Skany stages will 8 horses supply ? . 



How 





14. 4 are in 8 how many times ? 



^ 
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15. Williftm had twelve marbles* which he divided 
among his friends, giving 4" to each. To how many did 
he give them ? 

o©©© o«©o oo©o 

J6. 4 are in twelve how mapy times ? 

'i7. There were sixteen pages in James's writing book* 
and he wrote 2 pages a day. ttow many days did it lalra 
him to write it through ? 

OO OCT ©© ©I© ©o ©o ©© ©o 

18. 2 are in sixteen how many times ? 

19. George had twelve apples, which he gave to his little 
brothers, giving 3 to each. How many brothers had he f 

©©o ©o© ©©o ©©© 

20. 3 are in twelve how many times ? 

21. A man sold several acres of land for 6 dollars an 
acre, and the whole brought him fiheen dollars. How 
many acres did he selL?^ 

©©»©© ©©©©o ooo©o 

22. 5 are in fifleen how many times ? 

23. A man had ten oxen, and yoked them into pairs. 
How many pairs did he have ? 

o cy © © © © O'G o © 

24. 2 are in ten how many times ? 

25. A gentleman divided twelve cents among his chil- 
dren, giving them 2 cents apiece. How many children 
had he ? 

©o ©•© ©© o© o© oo 

26. 2 are in twelve how many times ? 

27. If I divide eighteen boys into classes of 3, how 
many classes will there be ? 

©©© ©©© o©© ©©© ©©© ©©© 

28. 3 are in eighteen how many times ? 

29. If I divide fourteen boys into classes of 7, how 
many classes \vill there be ? 

©©©©©©©- . ©©©©©©© 

30. 7 are in fourteen how many times ? 

31. If I divide sixteen boys into classes of 8, how 
many classes will there be ? 

©o©©©©©© o '©©©©©©© 

32. 8 are in sixteen how many times ? 
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33. If I divide eighteen boys into classes of 9, how 
many classes will there be ? 

34. 9 are in eighteen how many times ? 

35. A man divided eighteen cents among some boys^ 
giving each boy 6 cents. How many boys were there ? 

ClO^O^O oooooo ooooo© 

36. 6 are in eighteen how many times ? 

37. A boy had twenty-four sheets of paper, which he 
made into writing books, putting 4 sheets into a book. 
How many books did he make ? 

o©so oo^^ ©©O© O©©© ©©©© ©©©^5 

3S. 4 are in twenty-four how Miany times ? 

30. If an acre of ground, cost o dollars, how much can 
I buy with eighteen dollars ? 3 are in eighteen how 
many times ? 

40. If a toy-book cost 3 c^its, how many can I buy 
with twenty one cents f 3 are in twenty one how many 
times ? 

41. If a pail will hold 4 gallons of water, how many 
pailfuls will a tub contain,* which holds sixteen gallons ? 
4 are in sixteen how many times ? 

42. 4 quarts make a gallon. How many gallons are 
there in twenty quarts ? 4 are in twenty how many 
times ? 

43. How many gallons are there in twelve quarts? 
In 8 quarts ? In twenty four quarts ? In twenty eight 
quarts ? In thirty two quarts ? In thirty six quarts ? In 
forty quarts ? 

44. 2 pints make a quart. How many quarts are there 
in 4 pints? In 6 pints ? In*8 pints? In ten pints? In 
twelve pints ? In fourteen pints ? In sixteen pints ? In 
eighteen pints ? In twenty pints ? In twenty two pints ? 

45. If a yard of ribbon cost 3 cents, how many yards 
will 6 cents buy ? Will 9 cents ? Will twelve cents ? Will 
fifteen cents ? Will eighteen ? Will twenty one ? Will 
twenty four? Will twenty seven ? Will thirty? Will 
thirty three ? Will thirty six ? 

46. How many times 5 in ten ? In fifteen ?. In twenty t 
In twenty five ? In thirty ? In thirty five ? In forty ? In 
forty five ? In fifty ? In fifty five ? In sixty T 
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47. How msMj tituefl 6 in twelre f In eighteen ? In 
twenty four ? In thirty ? In thirty six ? In forty two T 
In forty eight? In Hhy four? In sixty? In sixty six ? In 
seventy two ? 

48. How many times 7 in foilrteen ? In twenty one ? 
In twenty eight? In thirty five? In forty two,? In forty 
nine ? In fifty six ? In sixty three ? In seventy ? In 
seventy seven ? In eighty four ? In nine^' one ? ^ . 

49. How many times 8 in sixteen ? In twenty four I 
In thirty two? In forty? In forty eight ? In fifty six? In 
sixty four ? In seventy two? In eighty ? In eighty eight ? 
In ninety six ? In one hundred and four ? , 

50. How many times 9 in eighteen ? In twenty seven t 
In thirty six? In forty five? In Mty four? In sixty 
three ? In seventy twcA# In eighty one ? In ninety ? In 
ninety nine ? In one hundred and eight ? In one hundred 
and seventeen ? 

61. How many times ten in -twenty ? In thirty? In 
forty? In fifty ? In sixty! In seventy? In eighty? In 
ninety? In one hundred? In one hundred and ten! In 
one hundred and twenty? In one hundred and thirty ? 

5^ How many timea eleven in twenty two ? In thirty 
three ? In forty {owr t In fifty five ? In sixty six ? In 
seventy seven ? In eighty eight ? In ninety nine ? In one 
hundred aiid ten ? In one hundred and twenty one ? In 
one hundred and thirty two ? 

53. How many times twelve in twenty four ? In thirty 
fix? In forty eight ? In sixty ? In seventy two? In eighty 
four? In ninety six? In one hundred and eight? In one 
hundred and twenty? In one hundred and thirty two? In 
one hundred and forty four ? 

KoTK. Tho preceding lessons may be omitted by the more ad. 
tmneed pupils who study this book. 
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NUMBRATION. 

( III. For those who omit the preceding exercisest 
we here repeat the definition of a unit, ^ I. Art i. 

. AbIHOVK thing of ant kino 18 CALLBD A HNIT OR VNrTT. 

You know very well what numbbrs are. When y<m 
tay, John has three marhles, you teH me what number of 
marbles-John has. When you say, my sister has two 
oranges, but I have only one, you tell me the nutnber of 
oranges your sister has, and also the number you have 
yourself. As you understand this, we will not trouble 
you at present with a definition of number. The preced* 
mg exercises have required you to use numbers ; and you 
will recollect that the names of a few of the first of these 

•re, ONE, TWO, THREE, FOUR, FIVE, SIX, SEVEN, EIORTy 

NINE ; which are represented by the characters,, 1, 2, 3, 
4, 5, 6, 7, 8, 9. Besides these, the character O, is em- 
ployed, which means notf^AX or nothing ; that is, it has 
no value in itself. It. is, however, very useful^ as will be 
•een hereafter. It is usually called cypher or zero. 

We have no single character, to represent any number 
greater than nine. Those already given are sufficient, as 
we shall see, to express any numbers, however large. 
The first nine are often called diqits. The whole are 
called FIGURES. The first nine are also called signifi- 
cant figures, because they have some value or signify 
something. The cypher is not a significant figure, be- 
cause it has no value, or signifies nothing. Before we 
proceed to explain how larger numbers are written, we 
wish your very diligent attention to the following. 

Here is a picture of an auction, or public sale of goods. 




18 a single picture, and it is therefore a uniU 
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But there are several men in the picture, and each single 
. man is also a unit. Hence, it appears, that, as one pic- 
ture nay contain several men, so 

A mm or om kind «at contuh SByBRAi. unrs or ahotbu kind. 

Here is a Imsket of flowers. 



This is a single basket, and is therefore a unit. But 
it contains several .flowers, and eack Jlower is likewise 
a unit. Here we see, exactly as before* that a unit of 
one kind may contain several units of another. 

We have similar ezamptes in measures. One gallon 
contains four quarts ; that is, one unit of one kind con- 
tains four units of another kind. One yard contains 
three feet ; that is, one unit of one kind contains three 
units of another kind. 

So, likewise in weishts. One pound contains sixteen 
ounces.' One hundred weight contains four quarters, &c. i 

So likewise in coins. One dollar contains one hundred 
cents. One eagle contains ten dollars, &.c. 

Moreover, suppose I have a barrel of a certain size. 
[ may Employ a man to make another, as many times 
larger as I please. Thus, as in the picture, I may have 
one made three times larger. Hence, we sea, that 



AKirrBKi aniD xb ws odoosi. 



AnVTBlCI SDID i.B WS OHOOSI. 

In like manner, if I draw on paper, a short line, I inay 
easily draw another, ten times as long, 
4 
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Here, then, I make a unit of the latter kind, ten times 
as great, as one of the former. But I might haye made 
it nine times, or eleven times, or twelve times, or any 
number of times as great. 

Now, to come to the point at which we are aiming, 

we have only to apply this to numbers : for, it is plain, 

that, f» numbers^ as well us in any thing ehe^ we may 

have oTie kind of units, which shall contain several of 

-another kind. 

Suppose, then, in numbers, we make one unit of a 
larger kind equal to ten of a smaller. This is the way^ 
in which numbers are actually reckoned. Now, as the 
characters 1, 2, d&c. stand for units of any kind, we may 
use them to stand for units of the larger kind, as well as 
for those of the smaller, if we can contrive any way of 
distinguishing one kind from the other. This we will 
do at present, by using different kinds of type. The 
larger units shall be expressed by the figures |[, 2I9 3» &'<^» 
and the smaller, by the common figures 1, 2, 3, 6lc* 
Then 1 is ten tinges 1) 8 is ten times 2, &.c. 

In the same manner, we may have a different kind of 
figures stilU as SL, 8, Of 4^c. to stand for units of a larger 
kind than either of these ; each of which crhall be equal 
to ten of the kind denoted by the figures 1, 2> 3i ^c. 
Then, since d stands for ten times 1, or ten \9y and 6ach 
of thestf ten \s stands for ten Is, tiis e^ual to ten times 
ten I5, or one hundred Is. 

We might have another kind stilly each of which should 
be equal to ten ^s, and of course equal to one thousand 
Is, and so on. Here we have several kinds of units. 
For convenience, it is best to call the smallest, represent- 
ed by 1, 2, 3, 4&c. units of the first order^ the next, rep- 
resented by JL, S, 3« ^^"f f^nits of the second order, and 
those represented by U, 8, 8, &c., units of the third 
order. 
Tai wmn okdee vat bs oaumd uNm, simply ; thb second ok. 

DIE, TIMB ; AND THB THOD OEDBB, HUNDREDS ; TAUNO THBIE NAJIS8 
VROJI TBBXE VALUES. 

[Let the pupil be now required to write the foliowinff numbers, j^lacing units 
on the right ; tern, next towards the left ; and hundrMs, next ; as in the ezun- 
plee,vhi«eaaswera«re^en. The figures, used in the book, should be unitated.] 
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Write one unit of the second order, (or one ten,) and one «nit of 
the first order, (or one unit.) Ans. XI- 

'Write one unit of the third order, (or one hundred,) and one ten, 
and one unit. Ana. JXH* 

Write one hundred, one ten, and five unite. Ant. SL315* 

Write two hundreds, three tens, and seven units. Ana. 837. 

Three hundreds, five tens, and ei^t units. Ant. 0S8. 

Two hundreds,' eight tens, and nine units. Seven hundreds, ox 
tens, and three units. Two tens, and two units. Nine tens, and 
six units. Four hundreds, and six tens, and four units. Five hun-' 
dreds, fiye tens, and five units. Nine hundreds, se\ en tens, and 
three units. Four hundreds, eight tens, and four units. Eight 
hundreds, and nine tens, and nine units. Two hundreds, six tens, 
and three units. One hundreds, two teni, and three unite. Two 
hundreds, five tens, and seven units. One ten, and three units, 
JSeven tens, and three units. Nine hundreds, nine tens, and nine 
units. 

In all these examples, units of the first order, come 
first on the right ; those of the second come second ; 
those of the third come third ; so that if the same kind 
^f figures were used for alU yf^ should know thel^everal 
orders, by their places. 

Where do units of the first order come ? Where do 
units of the second order come % Where do those of the 
third order come ? Then, 

The NUMBxn on name of any obdex, is the same with 

THE NUlffBEB OR NAME OF ITS PLACE, COUNTING FROM THE 
RIOHT. 

If we used the same figures for all the orders, how 
ivould you know the order to which any figure belonged ? 

Then, using the common figures, write the following numbers. 
One ten, and one unit, or eleven. Ans. 11. 
One ten^ and two units, or twelve. 12. 

One ten, and three units, or thirteen. 13. 

Fourteen, or one ten, and four units. 14. 

Fifteen, or one ten, and five units. 15. • 

Sixteen, or one ten, and six units. 16. 

Seventeen, or one ten, and seven units. 17. 
Eighteen, or one ten, and eight units. 18. 

Nineteen, or one ten, and nine units. ' 19. 
One hundred and thirty.four, or ope hundred, and three ti^ns, and 
four units. An». 134. 

Seven hundred and sixty-threoj or seven hundreds, and six tens, 
and three units. 

Now write one ten, or one ten and no units. Ans. 10, Here 
« e see the use of the 0, or cypher ; for if we were to write nothing 
but 1, it would read one unit of the first order, oir one nnit simply ; 
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faeeauae H wdold be in the fint place. Now tbe cjpher hu no tsIcw, 
bal it makes the 1 stand in the second place, and, therefore, makes 
it a qkH of the second order, which is equal to ten units of tl^ fint. 

How do jou write one ten ? Why do you use the cypher ? Why 
do yoQ not use more cyphers than one ? Has the cypher any value ? 
Doee the use of it alEwt the Tahie Af oilier figures ? 

Write two tens, or twenty. 90. 

Three tens, or Uiirty. 90. 

Four tens, ot ftrty. 40. 

Five tens, or fifty. 50. 

Sixty, or six tens. 60. 

Seyenty, or seven tens. 70. 

Eisrhty, or eight tens. 80. 

N&ety, or nine tens. 90, 

Ten tens, or one hundred. 
Ten tens, are fen units of the second order, which ai^ equal to 
one of the third order, or one hundred, written 100- 

Why do you use two ejrphers here ? . 

If I were to ani|ex another cypher to 100, (as 1000») in 
what place would the 1 stand I Ans, The fourth place. 
It wmild,* then, be a unit of what order? Ans» The 
fourth order* 

A uNrr or tBS fourtb oRpaii is called a thoxtsand^ 

If a cypher were annexed to 1000, (as 10000) to what 
order would the 1 belong? 
Units of the fifth order are called tens of thousands. 

Another cypher would make the 1, a unit of what 
order ? 

Units of the seventh oiq>ER are called millions* 

following numbers. 
Five, or five units. 
Thirty, or three tens. . 
Thirty-five. 

79 63 81 97 83 76 49 87 95 
Four hundreds. 
Four hundred and thirty-five. 

p53 984 659 334 695 843 
Seven thousands. 
Seven thousand, four hundred, and thirty-five. 

2761 1561 4382 5112 7782 
Eighty .thousand, or eight tens of thousands. 
£ighty.seven thousand, four hundred, and thirty.fiye. 
55534 60203 88905 76352 99122 
Five hundred thousand, or five hundreds of thousands^ 
Five hundred and eigh^-seven thousands, four hun, 
died, and thirty-five. 



Read the 
5 

30 
35 

40b 
435 

7000 
7435 

80000 
87435 

500000 
587435 
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679458 234567 390330 437497 
2000000 Two millioDB. 

3587435 Two miliion, five hundred and eighty-seven thoo. 
sand, four hundred and thirty-five. 
3305061 8910(k)3 8395431 787B978 
3004 17 40003 10303 1000601 3333333 
813 617 33904 337801 G03545 7897989 6304026 

[The teacher shodld require the pupil to read these Dombers, both by the 
familiar names, and also, by the names of the orders ; as 6 tens of thouoands, 
instead of 60 thousand, Ac. . So, likewne, in tm<t9>;the following numbers, the 
pupil should change the common names into the same terms.] 

Write the following numbers in figures. 

Three - - ... - . - . » 

Thirty, or three tens 30 

Thirty.three, or three tens, and three units. 

Forty^eyen. Eighty^ight. flfty-six. Thirty.fire. 

Eight hundred . . . . - . . . - 8^0 

Eight hundred and thirty .three. Six hundred and ninety.eight. 
Fiye hundred and fifty.fiye. Eight hundred and fifteen. 

Two thousand . '. 3006 

Two thousand, eight hundred, and thirty .three. 

Four thousand, nine hundred, and eighty.one. 

Sixty thousand, or six* tens of thousands, ... '60000 

Sixty thousand, eight hundred, and thirty.three. 

Fire hundred thousand, or fiye hundreds of thousands, 500000 

Five hundred and sixty .two thousand, eight hundred, and thirty, 
three. 

One million . . , ... . . 1060000 

One million, fiye hundred and sixty.two thousand, eight hundred, 
and thirty.three. 

Two hundred and three. Two thousand and three. 

Twenty thousand, two hundred, and four. 

Three million, eighty .fiye thousand, and twenty^ene. 

Six hundred and fifty eight thousand, nine hundred and seventy 
eight. 

Three hundred and sixty.fiye. 

Nine Million three hundred and thirty4ieyen thousand, fiye hun. 
dred and fifty.four. 

Four hundred and eighty.eight thousand six hundred and seventy 
five. 

Forty.fbnr thousand, eight hundred and ainety-niiie. 

Five hundred and fifty.three. 

Seven hundred and amety.one. 



4 IV. How many orders of figures have you learned? 
Wbar is the seventh ? The sixth ? Fifth T Fourth ? 
Third? Second? First? 

4* 
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' The othir ordeiiy U high u the 24th, may be learned from the foQbwing 

NUMERATION TABLE. 

NAMCS. 

\- \ , 

« . as . ^g^j, 

\ « 6 5 5^6 6 5^5 5 6.6 & 5.6 5 6.5 S'SiS 5 5^6 5 5 
V vw. vfi Vf V. IV. IIL II. I. 
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PERIODS, 



In oiPd^r to read large nnmbers, it is very coQyement to divide 
them ihto periods of three figures each, begining at the right. Th& 
first is caUed the periods or units, because it contains units, and 
tens of units, and nundreds of units. The second, the period or 
thousands, because it contains thousands, and tenis of thousands,, 
and hundiedfi of thousands, and so on. The names of the periods 
are giten above. 

In reading, tou should reab bach period as though it 
stood alone, a1!td then annex the name ov the period. 

Thus, to read the period of thousands above, first read 
it as though it stood alone, and it will be,\ five hundred 
and fifty-five. Then annex the name of the period, and 
it 'will be, five hundred and fifty-five thousand. 

Let the pupil point ofiTand read the following numbers^ 

7 8^ 4 3 7 9 a.6 &*4.2 1 9 

511119999d87£5a 

123466 78 9 9 4 

7 6 7 6 0076 

9 1875678 133541001 

8090103040002345 

78900067800567 02 

3423125151658X124 

896745 00203010210 7 8 08 

It is likewise most convenient to write number^, bv 
periods. 
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Write* three hundred and dve thousand, four hundred 
and fifty-three. 

How many periods are here mentioned, and what are 
they ? 

Write the period of thousands. Ans. 305 thousands. 

Write the period of units. Ans. 453. 

Which ought to stand first ? , 

Then write them both together. Arts. 305,453.- 
y Write three hundred and five million, four hundred 
and fifty three. \y>ite first the -millions' period. 

Thpre are no thousands ; how will you write the thou- 
sand period ? Ans, 000 thousands. 

Write the units period. Afis* 453. 

Arrange -the periods in order. Ans. 305,000,453. ^ 

Write sixteen thousand and thirty. Ans. 16,030. 

Then, to torUe numbers in figures, begin with the higbesi; 

PERIOD AKD WRITE EACH PERIOD ASn>HOUGXI IT WAS THE ONLY 
ONE TO BE WRITTEN* pLACE CYPHERS WHEREVER A PERIOD 
OR. AN O^DER IS OMITTED. ^ 

In thia manner let the pupil write the following numbers. 

Write seyen millions, six hundred and sizty-two thousand, fire 
hundred and ninety-thrce. 

Four billions, twenty million^ two hundred thousand and fire. 

Sixty.«even trillion*!, five hundred and five thousand. 

Thirty-five billions and four. 
_ Four hundred and seventy^.nine quadrillions, twenty ^three million 
and sixty. 

One thousand and three. 

One hundred thousand, five hundred and forty. 

Seventy-scven million, four hundred and forty .two thousand, five 
hundred and nineteen. -^ 

Sixty five trillions, seventy four billions, eighty four njillions, 
ninety four thousand, one hundred and five. Two quadrillions and 
^fiy. Nine quintillions and thirty nine. Seven scxtiUtons, eighty 
^ve millions, three hundred and four. Five sextillions, threo 
hundred and seven^ nine quintillions, four hundred and forty seven 
quadrillions, eight XundredLAnd twenty three trillions, four hundred 
and thirty seven billions nine hundred and eighty six millions five 
haiidred and thirty six thousand four hundred and seventy nine. 
Two sextillions- and two. 



§ V. Where the figure 1 stands alone, what is its value ? 
Ans. One unit. When the figure 2 stands alone, what is 
its value ? Ans. Two units. When 3 stands alone wl»at 
is its value? When 4? 5? 6? 7? 8? 9? 



If the figure I has a cypher at its right hand, what ie 
ite value 1 Ans. One ten. 

If the figure 3 has two cyphers St the right, what is its 

What is die value of 7 and four cyphers, or 70000 ? 
Of800000I Of SOOO? Of 5000000! 

Is the value of the figures in diese last examples, the 
same with tiieir simple value, or is it greater, or is it less ? 

Why is it greater t ^n^. Because it stands in a higher 
place. Then, 

FiaURKI HJkVC 1 VILUK WHICH DEFtKDB UPON THEH FLICK, DIPFEI. 



How many units of Ihe first order are equal to one of 

the second t , 

How many of the second are equal to one of the third t 
How many of the thfrd to one of the fourth 1 Of the 

4th to one of the Bth ? Of the 6th to one of the Tth ? Of 

the 9th to one of the 10th ? &c. Then 



Here is a picture to illustrate this tenfold increase. 

The little square on the right, repre- 
sents a unit of the first order, and corres- 
M ponds to the 1 under it. The next dia- 
S gram represents a unit of the second order, 
jDO and corresponds likewise to 1, in the 
' ^ second place. The third diagram repre- 
sents a unit of the third order, afid' corresponds to 1, in 
the third place. 

You see, then, how rapidly numbers increase. If we 
were to go on, only two orders higher, that is, to the 
fifth order, the page would not be large enough to con- 
tain the diagram for that order. 

You have now been learning to write Diuubers in 
figures. This is called Motation. 
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You have, also, been learning to read numbers written 
in figures. This is called Numeration. Then 
Notation ib the art of writino NUMBSRa in FiGiniES, And, 

NUMBKAtnON IS T0K ART OF READINQ NUMBERS, BXPRfeSSBD IN FIGURES. 



0B9ERTATIONS ON NUlki^ftATtON, FOR ADVANCED F17FILS. 

I Vi. Th« names thirteen, (bnrteen, fifteen, &^. seem plainly to 
be derived from three and ten, ftfttr and ten, five and ten, &c., with 
asUgbt change, in the words. One, two, three, four, and so on, up 
to ten, are primitive words ; that is, they are derived, orformed from 
no other ^ords in our Ungnage. Eleven and twelve, seem likewise 
to be primitive words, though Mr. Webster thinks that they may 
liavo come originally from the words, one left, (after ten,) and two 
Uft ; twenty, thirty, forty, &.c., oome from two tens, three tens, &c. 
All the other nnmbers up to a hundred, are combinations of those 
alreiady mentioned, without alteration. Hundred, thousand, and 
zniHlon, m primitive, in our Umgunge. Billionf trillion, quadrillion, 
&.C., are formed by combining the Latin numerals with the termina. 
tion ti^tsn. These namei go on much farther than they are sfiven 
abov^. After sextillioiie, we have s^p^Uiona, octillions, nonilhons, 
tieeiiiions, undecillions, duodecilliOnsTlredecilUons, d(«c., but there 
is seldom oeeasibn to 9se these terms. 

Th<;zo IS a reason why so many derivative names are employed in 
Numeration. For, otherwise, there would be as many distinct 
iianit>3 as numbers; and, it would manifestly be very difficult to 
remember them all. Indeed, it would be impossible ever to learn 
them . For, if they were extended, only to 10$,000 they would foAi 
a considerably greater body of words, than all the rest of the language 
put together ; and, if a man were to employ hiraeelf twelve hours 
in a day in studying them, it would take him nearly twenty years 
merely to rea<f the names as far as one trillion. Besides, we must 
discomtinae giving names somewhere ; and wherever we stop, there 
is still room to form more. Now, on the plan of numeration in use, 
the first ten nanies together with hundred and thouaand^ (making 
twelve in all,) are sufficient to express all ordinary numbers. After 
that, we only nee^ the names of the higher periods. And if it were 
necessary so far to simplify, we might even dispense with these. 

V^e have ten characters, to be used in writing numbeis. The 
cypher has no valise. All the others have a positive value, and are 
therefore called significant figures. Since characters stop at 9, some 
saeans must be contrived to continue the notation of numbers be. 
yond, or the characters are of no use. For this reason, the first 
number, too great to be expressed by a nngle character, is consider-. 
ad a unit of a higher order, and is denoted by the figure 1, removed 
to another pHee, When we obtain too many of these new unite to 
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be expressed by a single character, we make unpthtr order of unita 
stiU, and so on. Hence, we see, that it was not neeeosary to stop at 
9. Nor was it necessary to continue our characters as far as 9. 
We might have stopped at 8, or 7, or 6, at pleasure. If we had gonm 
beyond 9, we might have expressed any given number wiikh fewer 
figures ; if we hi^ stopped short of 9, we should have been obliged 
to use more than are at present necessary. 

The origin of the system of counting bv tens, seems to have been, 
that men counted on their jingere^ before writing was invented. 
Thus, instead of thirty^ they said, three times all their fingers and 
thumbs, that is, three tens. So that our solieme of tenfold, ot deei. 
9nal notation, as it is called, owes its origin, probably, to chance. 
It would be more convenient, on many accounts, to reckon by 
twelven, instead of by tens; but the decimal notation is now too 
firmly established to be shaken. The number by which we reckon, 
that is, which expresses the ratio of increase in any system of Nota^ 
tion, is called the Radix of that system. The Radix of the decimal 
Notation is 10. 

The word digit comes from ^e Latin digitus^ which means fiii. 
gei, and is applied to' figures, because men formerly counted, as 
before stated, by their fingers. It properly belongs to the rypher, 
as well as to the other characters, Init custom has restricted it to 
the significant figures* 

The mode of dividing numbers into periods of three figures, is 
called the French mode of i|)^j'linfr. hAcause the French arithmeti. 
«ian8 first used it. The E. * . •T(',,::*>l to divide into periods of 
six figures* -and these, sometizu . . • ^ naif periods of three figures. 

As. far as the order of H'lr.^us i*f Millions, both systems employ 
the same names for the several orders ; but, after that, the English 
goes on with thousands of millions, tens ofthottsands ofmOUons, ancl 
hundreds of thousands of millions; instead of Billions, tens of BiU 
Usns, and hundreds if Billions, and, thus', brings the BiUion order, 
where the French has the Trillion, The French is much most 
convenient. In the English, there is no thousand period, the period 
of units extending as far as millions, and, thereby embracing all the 
thousands. No other period is lost, but, a^ more figures are put 
into each, the higher periods are carried farther to the left. Of 
course, the names Billion, Trillion, &c , stand for much larger 
numbers in the English system, than in the French. An English 
Billion, for example, is a thousand French Billions, and an English 
Trillion is a million of French Trillions. 

A perfect knowledge of the difierence between the two may be 
gained by comparing the following Tables. 

PasNCH Method, English Method. 



, ' C Units. Units. 

D JIa sTtna. ' Tens. 
^^""^ ^ Hundreds. Hundreds. 

o„d ^Thousands. Thousands. f Period. 

Pp-JLi ■< Tens of Thousands. Tens of Thousands, 

rerioa. ^ Hundreds of Th. Hundreds of Th. J 



Ist 



^^^ 



T^ 
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FBS2VCB MXTHOD. 

Minions. 

TenfiofM. 

Hundreds of M. 

Billionfl. 

TenaofB / 

Hundreds of B. 

Trillions. 

Tens of T. 

Hundreds off. 

Ctuadrilliona. 
n"*^ ^ Tens of Q. 
'*^"^t Hundreds of a 



3rd 

Period 

4th 
Period. ' 

5th 
Period. 

6th 



English Method 
Millions. 
Tens of M. 

Hundreds of M. ( 2nd 
Thousands of M. | Period. 
TensofTh. of M. 
H. ofTh. ofM. 
Billions. 
Tent of B, 

Hundreds of B. i 3rd 
Tboosands of B. \ Period. 
TenaofTh. ofB. 
H. of Th. of B. 



Though the invention of our numerical eharacters is commonly 
ascribed to the Arabs, there can be little doubt that they ewe their 
origin to the philosophers oC India. Arabian writers attribute the 
honor to the Indians, and though fhe opinion has been controyerted 
hy "^ery learned men, no conclusive, nor' even very weighty argu- 
ment, has been brought forward against it. An attempt has' been 
made to prove that the Arabs derived their characters froib the 
Groeks, and transmitted them to the nations farther east ; and, in 
support of this opinion, an alleged similarity between the figures 
themselves, and the letters used by the Greeks, to denote numbers,^ 
has been insisted on ; but this resemblance is altogether imaginary, 
and would, probably, never havd been discovered except by one, 
anxious io establish a favorite theory. There is a tradition, among 
the Indians, that their numbers, as,j^ll as their knowledge of the 



science of Geometry, v^;: 
Tartary. We find nothin^t ,, j 
since no traces of an enlighten^ 
of the world. But whatever ma; 
there is no obscurity as to the 




>m a nation in the north of 

^o corroborate this opinion, 

aro to be found in that part 

en the origin of numbers, 

nel, through which we have 



received them. About the middle of the 7th century, the Arabs 
overran Persia and Egypt, and very soon extended their conquests 
over all northern Africa. . In the early part of the 8th century, they 
advanced into Spain, bringing with them the arts and learning, 
which they had acquired from conquered nations, and likewise, 
their own system of numeration. About the middle of the 11th 
century, the Arabic characters were introduced into England. On 
the continent, their use had already beconie very extensive ; and 
long before the discovery of America, it had become.general through- 
out the civilized world. 

Hfy have mentioned that the notation by tens, Or the decimal 
noHttion, had its origin, most probably, in accident ; and that num. 
hers might have been made to increase in any other ratio. Near 
the beginning of the second century, and of course, long before the 
introduction of the Arabic characters into Europe, a different scheme 
was actually introduced. It is called the texaeenmal notation, fkom 
the fact, that its Radix i» 60. It was introduced by Ptolemy, an 
Egyptian philoiiophor, and was probably derived, liae the decimal 
notation, £rom the East, though the invention is commonly ascrib. 
ed to him. The Indians and Chinese employ it at the present day 
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in reckoning liuxe, using periodB of 60 years, instead of centories. 
Their smaller divisions are similar. TVe have remnants of it left in 
the division of time into minutts and seconds, and likewise, in the 
division of th^ circle, into degrees^ minutea, and seconds^ for which 
latter purpose, Ptolemy seems to have intended it. This division, 
in both cases, v$ often carried to ihirdSf fourths, &>c. It is not, 
however, to be supposed, that 60 difierent characterB were employed. 
The common mode of writing, that is, the Boman, or Greelf, was 
used as far as sixty, and then the same notation was used over again 
for the next higher order, with a^ accent (')' drawn down at the 
right. For the thi^d order, two accents were used (")• For the 
fourth, three, ("0 and so on. These aoeents answered the same 
purpose as the Arabic cypher; except that when difierent -orders 
were written together, the accents were retained, where the cypher 
would be dropped. This was necessary, because several characters 
were employed within the same order. Without retaining the ac 
cents', we should not be able to determine the dividmg point between 
a higher and a lower order. To illustrate by Arabic characters, 
31'23 signifies 31 sixties and 23. • For some purposes, this notation 
would b« convenient, and for many, inconvenient. These cannot, 
"be explained here. 

Of the modes of notation, employed before the introdaction of the 
Arabic, all wer* more or less objectionable. The Roman combined 
more advantages than any other, and, as it has not yet entirely 
fallen into disuse, some knojyledge of it is absolutely necessary. 
The following is a brief aceounf of 

THE ROlftAN NOTATION. 

We have mentioned that the decimal scale was probably suggested by the 
number of the human fingers. Bat some nations instead of counting by the 
fingers of both hands, only employed those of one, and, therefore, fell mto the 
habit of reckoning by /M?eff. In other words, they employed five as the Radix 
of their system of Numeration. This is still the case with some uncultivated 
tribes in Africa, and on this continent The Roman Notation, though adapted 
both to the quinary and decimal scales, is most simply explained by the former, 
from which, indeed, it seems to have sprung. 

Most nations have coincided in expressing itni/y or one by a single mark, 
thus, I. This indeed seems the most natural mode that could nave been invent- 
ed, and this was the mode employed in the Roman scale. This character resem- 
bles the letter I. That letter was, consequently, ailerwards used in its stead. 
Ttpo was expressed by two marks, II ; three by three marks, 111; and^bur by 
four marks, lilt. Five employs all the fingers on one hand to express it, and 
seems therefore to have been made the Radix bf the system. A peculiar charac> 
ter was therefore given it, consisting of two lines, joined at one end, thus, V. 
For this, the letter v was afterwards employed. Six was expressed, of course, 
by this character and one mat-k, thus YI ; seven, thus Vll ; eight, VIII ; nine, 
VHII. As ten is two fives, the character V was used twice to cxprcM iti «nd for 
convenience, these seem to have been joined, thus X- For this, the l^ter X 
was substituted. Eleven would then bfe XI ; twelve^ XII ; thirteen, XIII ; four- 
teen, XIIII ; fifteen, XV ; sixteen, XVI ; seventeen, XVII ; eighteen, XVIII ; 
nineteen, XVIIII ; twenty, being two tens, was of course, XX. ; twentjr-one, XXI ; 
and to on. Thirty was xxx, and fi>ny xxxx. Then, as a particular char- 
acter was written K>r/«Te,/i^fynatura]lv received a particular character likewise, 
t (afterwards, the letter L,) was, therefore, put for fifty, lx for sixty, lxx for 
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^even^, L^spc ibr eighty, and lxzzx for ninetjTt As on* himdred k twice 
fifty,' it .was naVbrallye j|)ressed by Ii, used twice. These are V^"^ moat con- 
veniently thus, r. Thia becaia* rounded by writing, io C. Tfaent two hvn. 
dred ^»8 GO, t(ree hundredT?CC, and foiir hundred <9CCC. For the aaxae 
reason &at five and fifby received a par^i:dar character, five hqaidred would pro* 
y^K^y receive one. Accordingly we fiad that< as B» more figuiw cotddbe oon- 
TenseiBtly. m^e with two marks, three were dvpoBed thus, d« for five hundred. 
'Tbltf afterwardr became D by wrkin^. 8ix huniired was (hen written DC, seven 
' hundred PGC, Ae. As two Y's umted signified ten, and'two l/a^ one hundred, 
it was natisral to unite twqpEI's ibr one thousand.-* It was done thus dD, or more 
com|K^tIy thus CI>: JHoSa ailerwards became' M. •These, then, are the charac- 
ters eB^ioy3l(ft by the Romans, for exjA^ssin^ numbers. ^ ' 

Niimb€fii, therefore, oaine ta b6 ezproMed^^ as thejr an eTen at 
the presdBA day, as follows : ' . -^ 



One 

Two 

Three 

Four - 

Jive 

Six 

Serein 

£iffht 

Nine 

Ten 

^Eleven 

Twelve 

Tiiirteen 

Fourteen 

Filteen 

Sixteen . 

^venteen 

Eighteen 

Tfinetoen 

Twenty 



I 

II 

III 

rVorllll 

V 

VI 

vn 

VIII 

IX or Vim 

X 

XI 

XII 

xiir 

XIV or XIIII 

XV 

XVI 

xvn 

XVIII 

XIX pr xvnii 

XX 



■ 



Tw.en|7.o]u^&«, 

Jl QStfty' 

Forty - 
Fifty 
Siity 
Seventy 
Eighty 
Nmety 
One hundred 
Two hundred. 
Three hundred 
Four hundred 
Five hundred 
Six hundred 
Seven hundiied 
Eight hnndred 
Nine hundred 
One thousand 
Two thousand 
1830 



. XXI &c, 
XXX 

XLorXXXX * 
L 

IX 
liXX 
LXXX 

XC or LXXXX 
C 

cc 

ccc 

cccc 

D 

DC. 

DCC 

DCCC 

DCCCC 

M 

MMT 

MDCCCXXX 



It will be observed that four is written IV or UII. The .former method was 
introduced at alate period, and is not convenient where arithmetical operations^ 
such as Addition andSub^Bction, are to be performed with Roman cnaracters. 
In other cases, it is perhaps tobeprefiH're^i as ocOupying l^s room. The same 
mvp* 1>Q said (^ix, XL, and XC. 

\Ve have explained the scale as far as it is in common use aft die present day, 
^vhich is fu enough for t^ ordinary 8tad9nt, It me^ be wdl, however, to men- 
tion that lo is sometimes used for P. When this is the cas^ addifioiial os are 
sometimes annexed at the right, and each 'additional o inef eases the number ten 
times. Thus 13 is five hundred ; loo is fivethousaiui ; looo fifty thoasan<]^ dte. 
CIO is also put for m, and every additi<»al c o a< each end, in tins case, 
incteasea ffte number^ as before, ten times. Th^ Cio is one thousand ; ccioo 
ten thousand ; cccxo^b <me hundred thousand, 4tc. A line dniWn over a num- 
ber iricreases Us value a thousan^^mes. Thus v is five thousand ; x ten thiju- 

sand ; c one hundred thousand ; u enemilUon ; utf two millions,^ Ac. ' 

Some have supposed that c is taken from the Latin centum, which means one 
hundred, andM from imZfie, which means one (Aoufcmd, but, if this te true) there 
is DO similar mode of aecoDBting for the use of the other letters. 
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In the qsobI mode of explaining this Notation by the decimal scale, the v is 
siq>po0ed to hare flprung from a divided x, and therefore to have been naturally 
empl^edin exiNreasing half as great a number. So l is Uiought to have come 
Unmi a divkled £ ; and to or .d from a divided m or cio. It is in favor of this 
explanation, that there exists n/o single character ior twenty-five, which, on the 
qmnary,Bc«l^ we ought jU) have expected. On the whole, however, the Notation 
00emB to. have been commenced on. the quinary, and continued on the deci- 
mal scale, thus ftwming a mixture of both. In ake manner, we find that the 
phinese atihe present day) employ the deeimeU and duodecimal scales in reckon- 
ing their cycle, (.or recorrin^ period,, by which they estimate, time,) of GO years. 
TSb sfune scales were likewise to some extent combmed by the ancient Scandina- 
vifuis. 



ADDITIOir. . 

MENTAL EXERCISES. 

^ Vtl. 1. Two barrels stand in one place, and two ui 
another. How many are there in all ; 2 and 2 are how 
many ? 

2. A boy iB carrying two. pails, and three stand on a 
bench. How many pails in all ? 2 and 3 are how many ? 

3. Two apples, are falling from a tre^ and four are 
lying on the ground; How many are there inall? 2 and 
4 arc how many ? 

4. Two pens are in an inkstand, and fiye lie on the table. 
How many are there in all ? 2 and 5 are how many ? 

6. John made 3 marks on one leaf of his book, and 6 
on another. How many mai^s did he make ? 3 and 6 
are how many ? 

6. Hi^< teacher punish0d him, for soiling the book, by 

fiving him 4 blows on one hand, and 5 on the other. . 
[owm^ny blows did he strike him ? 4 and 5 are how 
many ? 

7i 7 boys laughed at him on one side of the house, 
wten he was punished, and 2 on the other* - How many 
boys laughed ? 7 and 2 are how many ? 

8. On^ boy has 6 marbles and anpther has 7. How * 
xaany have both ? 6 and 7 are how many ? 

9. A boy bought a story book for 10 cents, and anoth- 
er for 6^ How many cents did he give for both t lO and 
6^AM how many? 

^ 10. 7 ^ns were on a pin-cushion, and a girl put on © 
pins more« How many were on it then ? 7 and 9 are 
how many? 
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11. 8 boys wer&^playingr together*, and 5 more came to 
play with them. How many boys were there in all ? 
8 and 6 are bow many ? • 

12. A man gare 9 dollars for a barrel of flour, imd lO 
dollars for a firkin of butter. How many ^lollars did he 
give for both ? 9 and 10 are how many ? 

. 13. If an orange is worth 7 cents, and a lemon 4 cents, 
how many cents are both worth ? 7^nd 4 are how many 4 

14. If a pint of filberts is worth 6 cents, and -half U 
pound of figs is worth 9 cents, how many cents are bodi 
worth ? 6 and 9 are how many ? 

15. 11 ducks are on the shore of a pond, and 3 are 
fswimming in it How many ducks are there in all ? 11 
aiid 3 are how many ? 

16. How many are 11 and 5? 11 and 6? 11 and 4? 
11 and 2? 11 and 7? 11 and 8? 11 and 10? 11 and 9? 
11 and 12? 11 and 11 ? 

17. 10 men are going to market, and 5 are going home. 
How many men are there in all ? 10 and 6 are how 
many 1 

18. W and 7 are how inaay ? 10 and 3? 10 and 4? 
10 and 2 ? 10 and 6 ? 10 and 8 ? 10 and 9 ? 10 and 10? 
10 and 11 ? 10 and 12 ? 10 and 13 ? 10 and 14 ? 

19. How many are 5 and 2 ? 6 and 7 ? 6 and 6 ? &and 
9? 5 and 12? 5 and 11 ? 5 and 13? 5 and 14? &andl5? 

20. How many are 7 and 6 ? 7 and 7 ? 7 and 8 ? 7 and 
10? 7 and 9? 7 and 6 ? 7and 11 ? 7and 12? 7andl4? 

7 and 15? 

21. How many are 6 and 6 ? 6 and 7 ? 6 and 9 ? 6 and 
10? 6 and 12? Band 5? 6and8? Oandll? 6 and 13? 
6 and 15? 6 and 14? *-' ' 

22. How many are 8 and 8 ? 8and7? 8and5t 8and 
9 ? 8 and 6 ? 8 and 4? 8 and 10 ? 8 and 11 ? 8 and 13? 

8 aiid 12? 8 and 14? Sand 16? 

23. How many ire 9 Bnd 7 ? 9 and 4? 9aiid3? 9and 
2? 9 and 5? 9and6? 9and8? 9and9? 9 and 10? 9 
and 11 ? 9 and 12? 9 audl3 ? 9 and 15 ? 9 and 14? 

24. How many are 4 and 1 ? 4and 4 ? 4 and 3 ? 4 and 
5 ? 4 and 2 ? 4 and 7? 4 and 6 ? 4 and 8 ? 4 and 10 ? 4 
and 13 ? 4tind 15 ? 4 and 17 ? 4 and 19 ? 

25. Recite the 
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6 

7 

8 

9 

10 

U 

12 

13 



6 

t 

m 

8 

9 
10 
11 
12 
13 
14 

[Hie teacher ehould ask questions upon- the table, promiscuously, ailer it has 

beoi recited, in order to render it necessary for the pupil to have each amount 

i fixed in his mind, inde^ndenOy of every other. The pupil may recite the \siA^ 

in order^ without deiinng any beoPeiit from it, merely from his .knowledge of tl^ 

regular succession of the numbers. J 

MENTAL EXERCISES CONTINITED. 

1. In one ladder there are 7 rounds, in another 8, and 
in another 6. How many rounds are there in all ? . 7 and 
8 and 6 are how many 1 

2. On one end* of a table are 5 apples, and on the other 
4 ; and on the floor are 9. How many, apples are there 
in all ? 5 and 4 and 9 are how many ? 

3. James put all his marbles on a bench ; 10 have fallen 
on the floor ; 3 are falling ; and 9 remain where he put 
them. How many marbles has James, in .all ? 10 and 3 
and 9 are how many t 

4. One boy has 1 1 cents, another 2, and another 6. 
How many have all together? 11 and 2 and 6 are how- 
many ? 
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11 


6 4 


10 


8 


4 


12 


6 6 


11 


8 


5 


13 


6 6 


lit 


8 


6 


14 


6 7 


13 


8 


7 


15 


6 8 


14 


8- 


8 


16 


6 9 


15 


8 


9 


17 


7andO i 


ure 7 


9and0 i 


are 9 


7 1 


8 


9 


1 


10 


7 2 


9 


9 


2 


11 


7 3 


10 


9 


3 


12 


7 4 


11 


9 


4 


13 


7 5 


12 


9 


5 


14 


7 6 


13 


9 


6 


15 


7 7 


14 


9 


7 


16 


7 8 


15 


9 


8 


17 


7 9 


16 


9 


9 


18 



I ^ 
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5. A. iYiah bought a barrel of flour for 8 dollars, and a 
load of wood for 3 dollars, and a plough fbr 7 dollars. 
How much did he give for all 1 8 and 3 and 7 are how 
many? 

6. A boy gave to one of his companions 9 apples, 
to another 11, and to another 6. How many did he give 
away to all ? 9 and Irl and 6. are how many t 

7. William's father gave him 12 cents, his mother gave 
him 7, and his uncle gave him 14. How many .cents had 
William "? 12 and 7 and 14 are how maiiy ? 

8. A boy gave 10 cents for a top, and 4 cents for a 
whistle, and 8 cents for some marbles* How many cents 
did he spend ? 10 and 4 and 6 are how many ? 

9. 11 and 4 and 3 ure how many? 5 and 8 and 2? 
7 and 6 and 12 % 12 and 9 and 2T 3 and 5 and 7? 6 and 
9 and 4 ? 7 and 8 and 9 ? 5 and 3 and 10? 

10. 8 and 9 and 10 are how many ? 10 and 11 and 9 ? 
9 and 12 and 11 ? 8 and 11 and 13? 7 and 10 and 14? 
6 and 8 and 17 ? 12and 13 and 14 ? 

.11.5 and 15 and 20 are how many ? 20 and 7 and 8f 
25 and 5 and 10? 22 and 4 and 11 ?> 19 and 20and 4 ? 

12. 20 and 30 and 40 are how many? 30 and 40 and 
10? 20 and 60 and 30 ? 30 and 60 and 10 ? 10 and 70 
and 20? 40 and 30 and 30? ' 

13. One man owns 3 houses, another 4, another 5, and 
another 6. How many do they all own? 3 and 4 and 5 
and 6 are how many ? 

14. John has 7 apples, and WilMam 5, and Joseph 9, 
and James 11» How many have they all ? 7 and 5 and 
9 and 1 1 are how many ? 

15. Some boys went a fishing. One caught 6 fish, 
another 8, another 4, another 16, and another 12. How 
many fish did they all catch ? and 8 and 4 uid 15 and 

12 are how many ? 

16. Seven men went a hunting. One shot 10 bhrd«, 
another 13, another 8^ another 7, another 5, another 9, 
and another 1 1« How many did they all sho<n ? 10 and 

13 and 8 and 7 and 6 and 9 and 11 are how many ? 

17. 9, and 8, and 7, and 0, and 5, and 4, and 3, and 2, 
and 1, are how many ? 

' \ ' *6 -•, . 
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18. lOy and 9« and 8, and 7, and 6, and 5, and 4, and 3, 
and 2, are how many ? 

19. 11, and 10, and 9,. and 8, and 7, and 6, and 5, and 
4, and 3, are how many ? * 

20. 12, and 11, and 10, and 9, and 8, and 7, and 6, 
and 5, and 4, and 3, and 2, and 1, are how many ? 

21. ^Add each of these rows of figures, £r8t from the 
bottom to the top, then from the top to the bottom, then 
from right to left, and then from left to right. 



1 


3 


3 4 5 6 7 8 9 


2 


3 


4 5 6 7 8 9 10 


3 


4 


5 6 7 8 9 10 11 


4 


5 


6 7 8 9 10 11 13 


5 


6 


7 8 9 10 11 13 13 


6 


7 


8 9 10 11 13 13 14 


7 


8 


9 10 11 13 13 14 15 


8 


10 11 12 13 14 15 16 



[This addidon should be nmde dond, as should every other calculation in the 
mental exercises.] ' 

22. How many are9 and 2? 19 and 2? 29 and 2t 
39 and 2? 49 and 2? 69 and 2? 69 and 2? 79 and 2 ? 
^ and 2? 99 and 2? 

[The teacher should here take 9 and 3, 99 and 3, and so on ; after which, he 
phould begin 8 and 2, 13 and 2, &c. ; 8 and 3, 18 and 3, &c. ; 7 and 2, &c ; 7 
and 3, &c., as fi&r as 3 and 2, 12 and 2, 22 and 2, &c. ; 1 and 2, &c., up to -91 
and 9. This is intended for inexperienced pupils. A few questions are given 
below, lor those in every stage of improvement] 

23. Howmany are 6and Ct 16 and 6? 26and 6? 36 
and 6? 36 and 7? 46 and 7? 56 and 8? 76 and 8? 96 
and 8 ? 86 and 9 ? 96 and 9? 

24. How many are 25 and 9? 35.and 9? 45 and 8 ? 
55 and 8? 65 and 7? 75 and 7? 85 and4? 95 and 4? 

25. How many are 3 and 4 ? 13 and 4 ? 23 and 4 1 33 
and 4? 43 and 5? 53 and 5? 63 and 6? 73and 71 83 
and 8? 93 and 9? 104 and 10? 

26. How many are 4 and 2? 14 and 2? 24 ^nd 2! 
34and2? 44and3? 54and4? 64and5? 74and8l 
84 and 7? 94 and 8 ? 104 and 9 ? 

27. How many are 7 and 4 ? 17 and 4 ? 27 and 5? 

37 and 51 47 and 6? 57 and 6? 67 and 7? 77 and 81 
87and9? 97and9? 

28. How many are 8 and 2 ? 18 and 3 ? 28 and 4 ? 

38 and 4? 48 and 5? 58 and 5? 68 and 7? 78 and 7? 
88 and 9 ? 98 and 9 ! 108 and 8 ? 118 and 8t 
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^. Add these row? of figures, from &ft to right, and 
write down the amount of each row. 



2 

a 

4 
5 
6 

7 
8 
9 



2 
3 
4 
5 
6 
7 



3 
3 
4 
5 

6 

7 



3 2 
3 3 

'4.4 

5 5 

6 6 

7 T 



2 
3 

4 
5 
6 

7 



2 
3 
4 
5 

6 

7 



2 
3 

4 
5 

6 

7 



2 

3 

4 
5 
6 

7 



2 
3 
4 
5 
6 
7 



2 
3 

4 
5 

6 

•7 



2 
3 
4 
5 

6 
7 



888888 8 8 888 
9 9 9 9 9 9 9 9 9^9 9 



223344556677 



3 
1 
5 
6 
9 
2 
3 



3 
1 
5 
6 
1 
3 
5 



3 
1 
5 
6 
8 
1 
2 



5 
2 
5 
4 

7 
6 
JS 



5 
2 

7 
4 
3 
9 
3 



7 
2 
7 
4 
6 
2 
9 



7 9 9 9 

8 8 8 8 
7 7 4 4 



2 
5 
5 
4 



3 
5 

4 

8 



4 5 

5 5 
8 9 

6 2 



J VIII. 1. Copy these rows of figures on your slate, 
s»dd them up, and set down the amount in figures. 



1 


2 


2 


3 


7 


1 


2 


1 


2 


5 


2 


3 


2 


7 


2 


3 


7 


2 


5 


9 


3 


6 


3 


4 


3 


6 


3 


4 


6 


3 


7 


8 


4 


7 


5 


5 


5 


5 


3 


4 


6 


4 


6 


7 


1 


8 


7 


6 


6 


4 


4 


5 


3 


5 


3 


4 


2 


9 


B 


7 


8 


3 


4 


5 


4 


6 


4 


5 


3 


1 


6 


8 



2. In the last example you .added rows of units, and 
set down the amount. Add, now, these rows of tens, 
and hundreds, and thousands,*^ &.C., in the saime manner. 



10 
20 
30 
40 
50 
60 



lOO 
200 
300 
400 
500 
600 



3000 
4000 
500O 
6000 
7000 
8000 



90000 
90000 
80000 
80000 
70000 
50000 



500000 
600000 
700000 
900000 
508000 
600000 



7000000 

8000000 

^000000 

4000000 

7000000 ' 

6000000 



3.. Here are some simple examples, containing dillc- 
xent orders. 



1 
10 



2 

20 



3 

90 



600 
3 



6000 
3 



900 
20 



8000 
204 



90000- 
2000 



^n*. 11 22 
4. The following examples are similar. 

70 400 .70 8000 70000 60Q00 700000 



6 
1 



60 4 
3 903 



700 
32 



3046 

4oa 



4002- 
111 



3040 
50304 



An^, 77 463 
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5. The following are larger^ but are to be added in the 
same manner. 

50839601 100000001 111111111111 

13030134 3030203^3 222333223323 

2313003a ^333 3 333 3 10010 0100100 

13030344 131213131 101010101010 

313131313 46 5 5 56465556 

An9. 9 .9 9 9 9 9 9 9 

1010803030304D40 12000000001200000000 

1313020214140303 4012340012345678 

2000000000000000 ^30300003100000000 

1312121201010101 6134112323130303031 r 

1111000033330000 33250856^4110 

2222222222222222 10000000000 

[The learner will readily understand and perform the above examples.. If, 
however, he ahould hesitate, let him study^ or Ut the teacher repeat to him, the 
following explanation.] 

In the third TOW of examples above, 1 ten is added to I 
unit. The ten is a unit of the second order, and should 
therefore stand in th^ second place, and the unit is a unit 
of tho first order, and ought to be written in the first 
plaee. We will take away,, therefore, the cypher on the 
right of the ten, and in its place will put the unit. 

All of the first row of examples are perfonned in this way^ and 
the same explanation will apply to theoli. 

In the fourth row of examples, 70 or 7 tens are added 
to 6 units, find 1 unit. The 6 units, and 1 unit, make 7 
units, which are written, as before, in place of the in 70. 
The others are all similar. 

fThe teacher will perceive, that, thus far in the examples containing severeil 
colunins, no one column added up, has exceeded 9. He snould require his pupils 
to explain the addition of every. column, in the manner given abovej^ using the 
name of the order he is adding. Thus, in the last example, he should begin 1 
\init and 8 units are 9 units, which are to be written in the units' place, in the 
answer. I ten and 1 ten are two tens ; 2 tens and 7 tens are 9 tens, to be written 
iu the tens^ place in the answer, &c.] 

It is plainly of no conseqaence on which side you begin to add the 
examples above, since each colamn is added sexmrately. it is better, 
however, to begin on the right hand, as will presently be seen. It 
is, also, very manifest, that as all the units are to be added together, 
all the tens together, &,c., it is most convenient to write the numbers 
so that units shall stand under units, and tens iu)der tens, &c. 

The pupil should be very careful never to add the 
figures of different orders together; for 3 units and 2 
tens, are neither 5 units, nor 5 tens. But 3 units and 2 
units are 5 units ; and 3 tens and 2 tens are 5 tens. 
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• « 

6. Write doirn 15 and 6, and addthtm. 

■6 FizbU add the tuists together. 5 units and 6 unite are 11 

— - unite ; that ie, 1 ten and 1 unit, written 11. Set this down. 
11 There is one ten in the upper number. . Bring it down 
1 under the tens* place. Now add the tens. 1 ten and 1 ten 

— are 3 tens, or twenty. Join this to the 1 unit, and it is 21. 
Ans. 21 

7. Write 17 and 26, and add th^in. 
.17 : . • 

26 . First, add the units. 7 units and 6 units are 13 units ; 

..-:~ equal to 1 ten and 3 units. Set this down. Now add 

13 - thig tens^ 1 ten and 2 tens are 3 tens. Set these under 

3 the tens. Now add again. 3 tens and 1 ten are 4 tens ; 

— which^ loined with the 3 units, make 43. 
43 ' 

8. Let the following examples be performed and explained in the 
same war. 

37 65 39 44 37 28 76 52 67 56 
154 «7 27 46 55 39 18 28 19 25 



U 12 

B & . 

91 92 

9. In like manner, add the following. 

46 49 32 12 21 15 21 14 12 21 13 

13 15 31 19 32 13 27 15 19 51 14 

24 13 13 13 17 23 20 11 23 15 23 

— 16 14 14 11 .21 12 12 11 26 25 

13 — — ^ 12 11 13 32 13 10 12 

7 — — — — ^ — -- . 

Ans.QZ 
The learner will see, that, when his units are mor^ than 9, it iu 
impossible to write them in the units* place; because there are no 
charaetera to express tbem* Every even ten, therefore, he is obliged 
to add with the tens. And if there are any units over, he sets them 
^own in the units* place. Of course, after he has added his units 
column* a part of ^he amount goes to the units* place, and a. part to 
the tens' place.^ In the examples above, these two parts are both set 
dtnen. But this is inconvenient, because it renders, at least, two 
additions necessary^ Th& foUdwing process is better, 

10. Add 54 and 99. . 

54 9 units and 4 units are 13 units ;. that is, 1 ten and 3 units. 
39 The 1, is the part that belongs to the tens* place. Therefose, 
— in mind, add it with the tens* column. Thus, 1 ten and 3 tens 
93 are four tens ; 4 tens and' 5 tens are 9 tens. The answer is 93. 
In the samenianner, we add 1 to the hundredis* column, for every 
ten tens, 1 to' the thousandB* column for every ten hundreds, and 1 
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to any eoUmn, or order offigHroo^ for etery Un of f %e luxt lower 
order. 
This addition or oni fob rnvmar tbn to rtm kbit aiGHSK otoi^ 

IS CAIXED CAtjlTDia. ? 

If we were to write dowu the whole amount of aoy 
column, whose sum is more than 9, as in the examples 
above, it would take at least two figures, and sometimes 
more. Of these, it is plain, that the one on the light 
hand is the one to be set down, and the oth^r, or others, 
the number to be carried. Thus' : 

11. Add 375, and 463, and 999, sad 888. 

375 

.go The wnottnt of the unha is 25 ; of coarser we ^t down the 

QQQ 5, and carry the 2. There are 32 tens. Therefore, we set 
888 ^^^^ ^» "^ ^^"7 ^' There are 27 hundreds. We therefore 

set down 7, and carry 2. As there is nothingr to add it to, we 

2725 P*^*^* *** *^® "**** place, -bj itself. 

' [The pupil should, frequently, be exercised in ezplaintqg operations in addi- 
tion, in the manner of the preceding illuistrations.] . 
The following are to be periorm^ in the manner of the preceding. 

12. la an orchard, 19 trees hear cherries, 28 bear peaches, 8 bear 
plums, and 58 apples. How many trees in all ? . Ano, 113. 

13. Four men purchased a^eld. The first gave 74 dollars ; the 
second, 67 ; the third, 41 *, and the fourth, .27. How muefa did all 
give ? J.ns. S09. 

14. How many times does the hammer of a clock strike in 24 
hours, if it strikes regularly firom I to 12, and then fiom 1 to 12 
again ? Ana. 156. 

15. How many days in the Spring months, containing M&rch, 
31 days ; April, 30 ; and May 31 ? Ins, 92. 

16. How many in the Winter months, containing December, 31 ; 
January, 31 ; February, 28 ? Ans, 90. 

17. How many in the iSummer and Autumn months, containing 
June, 30 ; July, 31 ; August, 31 ; Septepaber^ 30-; October, 31 ; 
November, 30 ? | * Ano. 183. 

18. Then, how many days in the year ? Ans, 365. 

19. If it require 650 men to man a 74 gu|i sl^p ; 475, to man a 44 ; 
350, to man a 36 ; 275, to man a 32 ; 200, to man a 20 ; and 180» 
to man an 18 ; how many men Will it require to man the whole ? 

Am. 2,130. 

20. A man spent 30 years in the United States, 5 years in Frai^e, 
12' years in Italy, 7 years in Germany, 4 yeara in the Netherlands, 
and afterwards returned to the United States, where he lived 26 
years. How old was he at his death ? Ano. 84. 

The pupil is now prepared to understand the following rule. 

I. \VaiTB DOWN THE NUMBERS TO BE ▲JDDED, SO THAT fHE MU 
OBDERS IN SACH., MAY STATIP IN THE SAME COLUMN, UNDSII BACH 
OTHBS. 



1^ 
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II. Beam wrra tbs first oiidbb« add each colxjus bt itself, 

AND* IF THB AMOUNT BE NOT MORE TH&N 9, BET IT DOWN I7NDBB THAT 
(JOIiQHN. 

m. If THE AMOUNT BJI MORE THAN 9, THINK WHAT FIOUBES TOU 
WOUIJ> USE TO WRITE THAT AMOUNT. O^ THOSE- F1GURB9, SET DOWN 
' THE BIGHT HAND ONE, IJNDER THB ORDER ADDED. CaRRY ALL TO THE 
LEFT OF THIS, TO THE NEXT HIGBBB OBDER. 

You have now been learning to perform Addition. 
You find it is a process, which makes one number out 
of several. For brevity's sake. 

The sinolb number, thus found, is called AMOUNT or SUM. 
Then, 

Addition is finding a SINGL£ NUMBER, which ^hall ezpbebs 
the AMPUNT OF TWO OR' MORE NUMBERS. . 

• + behoeen two number s^ or sets of numbers^ signifies 
that they are to^be added. • * ^ 

This si^ is coipmonly called pZi^^, which is a Lati 
word, meaning more. 

= between two nttmberSj or setsof numbers, signifies 
that they a:re equal to each other ^ ' *l1iu§j 6+8=14 signi- 
fies that 6 and 8 equal 14. 

. EXAMPIiES FOR PRACTICE. 

1. A liiBH bouf^ht 4 pieces of cloth, contamixi|r, the first, 60 yards ; 
the tecond, 97; the third, 82 ; and ihe foiurtli, 112. How many 
yards in all ? . Ans, 351. 

2, For the cloth, he paid as follows : for the first ])iece, 335 dol- 
lars ; for the seeond^ 384 ; for the third, 327 ; and for the fourth, 
486 jdollars. How much did he give for all ? -Ang, 1,432. 

3^. Anwn had a sum of money to pay. He paid at one time, 693 
dollan ; at another, 75; ait* another, J, 421 ; at another, 1,652 ; and at 
another, 542. There were 964 dollars lefl unpaid. What was the 
whole sum ? ' Ans, 5,347. 

4. A merchant bought wine to the amount of 437 dollars, and sold 
it so as to gain 94 dollars.' . What did he sell it for ? Ans, 531 . 

5. There are four hags,, containing, the first, 275 dollars ; the 
second^ 178 ; the third, 356 ; and the fourth, 69. How many del. 
larsinalU Ans. 818. 

. 6. A merchant bought at one time, 543 barrels of beef; at another, 
407 ; at another, 152 ; and at another, 414. How many did be buy 
in all 7 Xfttf. 1,516. 

7. From the creation of the world to the Hood, were 1,656 years ; 
thence, to the building of Solomon's temple, 1,344 years ; thence, to 
the birth of our Saviour, 1,004 ; thence, to the present time, 1,830. 
How old is the world ? Ans. 5,834 years. 

8. A man left his estate, at his deat!i, to four children. They 
oaid debts to the amount of 1,476 dollars, and then had 4,768 dollars 

ch. How much was the whole estate 7 Ans. 20,548 dollars. 




48 ADDITION. ^Sec. 8. 

9. A man paid debts, as follows : one of -^7 doUars ; MtotW of 
763 dollars; another of 654; another of 500 ; ^nothier of 325; and- 
another of 3,250. -How much did he pay ? Am. 5,919 dollars. 

10. In 1820, the foUowing was the population of the several 
Xew-Endand States. Ho^ many in all? 

. . Maine, 298,335 

Neifr-Haiiipshire, 244,161 

Yerm6«, ..' 2^,7 U . 

> MiiMaehusetis, 523,287 
KhodeJsland, 83,059 ^ . 

Connecti«an, 275,248 Ans. 1,659,B54. 

1 1. How many in all the Middle States, containing severally, 

Ne^-York, 1,372,812 
. New-Jersey, 277,575 

Pennsylvania,- 1,049,398 
Delaware, 72,749 

Maryland, 4^7,340 Aiw. 3,179,884. 

Ts. The following States, dUledthe Southern Stateg^containftd, 
rally, tlhe following numbers. How many in all ? ' 
Virginia, 1,065,366 • 

N.Carolina, 638,829 

S. Carolina, 490,309 

Georgia^ 340,989 

Kentucky, 564,317 

. Tennessee, 422,813 I • * 

Alabama, 127,^1 , 

Mississippi,' 75,448 

Louisiana, . 153,407 4««. 3,879,379, 

13, How many inhabitantsin the following States and Territories ?' 

Ohio, 581,434 

Indiana, 147,^8 

lUineis; 55^211 

Mi9souri, 66,586 

Arkansas Tev, 14,273 - 

Michigan Tcr. 8,896 

Bist. of Columbia, 33,039 iin^. 906,617 

14. Then, how many inhabitants were therein the whole United 
States, in 1820 ? Am. 9,625,734. 

The best method ef ascertaining whether you have 
performed your addition correctly, is, to 
Look OVER THE exauplCi caaefullt a seOond time, adding the 

COLnMNS IN A aSVERSED ORDEa ; THAT tSf DOWNWARDS, IF TOU FISRT 
ADDED THEM UPWARDS, AND UPWARDS, IF TOU FIRST ADDED THEM 
DOWNWARDS. 

The ascertaining whether an operation in Arithmetic 
is correctly performed, is called proving the operation., 
and thf process by which this is done, is called proof* 
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EXXHPLIS FOR PBACncE. 

1. AmtnoinuiTe&niu. The first Uwcatb 16,750 dsllan; tha 
' V second, 13,875; the thiid, 4,387 ; the fooitb, 9,391 ; and tlw fiftli, 
I 6,a&3 dollaxi. What ii the Tdae of sU 7 

3. A maa po —ome B property to the unouBt of 11,764 dollu*. 

fH« dn-wM ■ prize in a. lott«7 of 20,000 ; he obtaini by sianiafe, 
8,650 i til nnole dies and leaves him 14,B35 ; in « mcoktioo ne 
gains 5,346 ; and by his legulu tnd«, ha Mtjuirea 7,433 doBui. 
How much has he in all 1 
t 3. A «n: 1,B37,S54; 9,300,305; 7S3j 9 

' eejsa " — 

4. A 

7.0U: 

5. A 



e. A 6,693; 987,654; 331,934; I3,e 

13,789 76 ; 2,867,955. 

7. A__ -,-M; 30,000,002; 59; 8»3,786,5] 

11,111,333; 9(ll; 87; 5,600,933. 



13»t5eT89 
S5793579 
3413345676 
9S7654 
34343434 
567891010„ i 

' ' 11. 
S130003340Q1319 
3O03875433IO 
13163938763466 
3345346 



314A67890M 

343994001 

1000019345 

33455500018 



12. 
131415161718199198 
2345670000I378630B 
135791481311133934 
676549676300012457 
27S63579431763916S 



13^56789133456789123456789 

100090003000400050006000789 

32303130444055506660777000 

10e030e0300040a050006GS 



80090030040D0030085 

)4562e719543B7834639383 

I$46147836e9000Da3641 

555539333 

14189634197819 



Add 


2357 


3357 


8468 


8468 


9U6 


9116 




V AXV 


1Q 
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'observations on addition, for advanced pupils. 

§ IX. The rule directs, that units of the same order should be 
written under each other, in the same column, before the process of 
adding is commenced. But it is manifestly of little importance, 
what arrangement is adopted, if we only add together units &f the 
tame ardere^ and avoid addingihoae o£ different orders to each other. 
The arrangement prescribed by the rule, is adopted, because most 
convenient, since it brings as near together as possible, the numbers ■ 
to be added to one another. 

The rule directs to begin with the units' order. That this is not 
necessary, the following example will show. 

Add, first the tens ; then the thousands ; then 

the units ; and then the hundreds. Then add 

these amounts, as they stand. 

__^^ It will be seen that the answer is the same, as 

19941 19^^ ' ^^'^^ ^^® numbers are added by the rule. The 

21 ®'*™P^®* however, shows that it would be impos- 

g sible to carry, mentally, unless the addition were 

** to commence with the first order. Hence the 

19941 ^^<^^S® ^^ following the rule. 

The learner will perceive, that, in order to add with ease, it is 
necessary to commit to memory an Addition table as far as 9 ; that 
is, a table containing the sums of all the possible combinations of 
two digits. For, thus far, a separate character is used for every 
number. Numbers greater than 9, are expressed by more than one 
figore, and the addition is made m each order with as much simpli. 
city as in that of units. Now if we could not add the number ex. 
pressed by any single figure, aU at once, we should be obliged to 
add unit after unit, until we arrived at the number of units, express^ 
ed by the figure. This is the maAner in which children always 
add. For this reason, they often count on their fingers, in ordf r to 
ascertain when they have added the proper number of units. All 
ttttedocated persons do the same. 

These remarks go to show the advantage of our scheme of nota- 
tion. If we had an independent name and character for every nurn* 
her, we should find it very difiieult to perform examples, where lar|^ 
nnmben were concerned, and we should either be obliged to commit 
to memory long and tedious addition tables, or we should be under 
the necessity of adding unit after unit, as children do. With our 
present tcheme of notation, the largest numbers are managed as 
easilv as units nnder nine. If the ratio of increase towards this left 
hand had been twelve fold, instead of ten fold", it would have been 
aeeas sarv to extend pur addition tables as high as 1 1. If it had been 
thirty fold, it would have been necessary to continue them to 99, && 
Of coQTsa, we may extend them farther than necessity requires, if 
Wi cjhooie. Oar common tables extend to 12. 
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It only remains that wa c<n8ider the mode of proof ' No method can be de- 
vised, which is a |)erfect verification of the accuracy of the operation. By none 
e€ those, which nave been pcopoeed, will an error be nteetaarily detected, 
though there is a 8tr<mg probainUtjf that it may. 

The most natural mode of proving ftn operation, is to reverse the process, and 
go back, from tlie final result, t6 the starting point. Hence, the natural mode of 
proving Addition, is by Sabttaction. As the student, who peruses these obser- 
vations, is supposed to be aeqitilfoted, at least, with the ground rules, we will 
explain this method, a little more fully. If two numbers be adcted, we obtain a 
third equal to both together. If from this sum then, we take away, or aubtraet, 
one of the numbers added, the r«nainder ought to be tfa» other. This affords us 
p.n easy proof, when but two numbers ore added. But it usually happens, that 
several are to be united into one suul It would be a tedious process, to subtract 
these, one b^r one, from the sum ; and hence the proof l^ subtraction, is not used. 
We might, it is true, add the given numbers into two aum», and take one of these 
from the tot^. The remainder would be the other: But there are easier modes 
than this. 

We will briefly mention all, that hasre been suggested. The first, and sim- 
plest, m, to add the numbers over again in the same manner as at first But, if 
there was an error, in the first process,' we shall be fikely to fidl into the same 
error ugain ; because all the numbers recur in the same order of successioii. 

It is better, therefore, to reverse the .^tler, a^ directed in the last section. 
Yet, in this case, we cannot pontively ajnert, that we have made no errcr ; 
though, if the two results agree, it is very probable that the addition has been 
corr^tly performed. 

A third method is, to divide the example into parts, and to find the amount of 
each part, separately. - Then, add these several amounts, and, )f the first result 
was correct, and this is correct liketeise^ tlie two will agree. Thus, 

Add 23586 



6432 

97630 

368946 

326 

7806 
39768 

306 

•4007 

389058 

6786116 

91234 

3608 

70366 



466694 



47899 



393370 



6951323 



6,878,186 6,878,186 

In this example, we made, by wav of proof, four separale additions ; dividing 
the numbers aoded, into as many different portions. Adding the results, thus 
obtained, we have a totals which agrees witn Uiat first found. Whence we con- 
clude the operation right This method of proof is the same, in principle, wiig 
that found m coDunon Arithmeties ; viz., cut off the upper, or lower line, add, 
the other figures, and, to the result, add the line «ut off.. 

It may be objected to this proof, as to the one first mentioned, that the recur- 
rence of the numbers in the same order, renders it liable to error. This objec- 
tion, however, is not very strong, when the first row is cut off, since, though the 
others recur in the same order, each figure is added to a different nuv^er, from 
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that to wbich it wm adddd in the first process. Thai, in the ejomple abore, if 
vn begin at the bottom, 6 is added to 6, maidng 13 ; 4 to 13^ making 17, Ae. IT 
in the proof, the finrtrowbecat ofi^ 4, which was before added lo 13, is added to 
8, malnng 12 ; 6, which was before added to 17, is added to 12, makii^ 18, and so 
on ; each figure, in the proof, %eing added to a different number, from that to 
wlueh it was added in tae first process. Thus, the chance of error, on accoum 
of the figures recurring in the same order, is rery small. For, if we made a mis- 
take in adding 4 to 13, it is v^y improbable that we ahall make the aamsmittake 
in adding it to 8; and so, in the othw cases. 

Another meUiod is, to make a aecond Addition, arranging the numbers diflTer- 
entlj ; placing, for ezampl^ the number which was uppermost, in the middle, 
and that which was in the middle, at the top or bottom ; ao as to avoid adding them 
twice in the same order of arrangement This is a very good method, but often 
long and tedious. 

Another method is, to add each cohonn, and set down its whole amount sepa- 
rately, and then lo add the amsuntB as they stand, thus, 

9999 

vooo 
7777 
2316 



26.. .1 
27.. 
28. 
•29 J 



PaETIAL 6VMM. 



29009 Total ajcovivt. 

fiat, after all, it !■ better to avoid errors by care and attention, 
than to detect them after they are made. If, however, any mode of 
proof be employed, there is ona» which, for ingenuity, certainty, and 
expedition, is superior to anv of those which have been mentioned. 
Bat, as it ifl somewhat complex In principle, it was thought proper to 
defer its insertion to this place. It is called, the proof Sy easting out 
of miie«, or, more simply, the proof hy nines. Before proceeding to 
it, however, we will attend to a few simple properties of numbers. 

Art. I. 1. Two men start together, and travel the same way, 
•00 at the rate of 10, the other of 9 mUesi an hour. At the end of 
one lioUr, the former will be 10| the latter, 9 miles from the starting 
point. Of course, they will be 1 mile apart. If they were, then, 
both to proceed at the rate of 9 miles an hour, they would always 
continue 1 mile apart. But, during the second hour, the^orward 
man goes 10 miles, instead of 9, and, consequently, makes the dis- 
tance between them a mile greater. So that in 2 hours, they are 
2 miles apart. For the same reason, in 3 hours, -they are 3 miles 
apart ; in 4 hours they are 4 miles apart ; and so on. Here we see, 
that each hour makes one mile more of distance between them. 
Therefore, the number pfmUes^ 4>etu>een them, uftU always be equal 
to the nnmber of hours. 

9. I wish to measure a stick of timber. I use a pole 10 feet long, 
and make a mark at the end of every ten feet I measure. Another 
man follows me, using a pole 9 feet long. He, likewise, makes a 
mark at the end of every nine feeU As his pole is 1 foot shorter 
than mine, his tot mark will be one foot behind mioQ, tf he 
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should then take a 10 foot pole,, every one of his. marks wooU be 
one foot behind my marks. But, as he keeps on measuring with 
his 9 foot pole, his second mark will be 3 feet behind mine ; his 
third, 3 ibet ; his fourth, 4 feet ; and so en. Thus, at every meas. 
urement, his mark falls a foot farther behind mine. Therefore, our 
marks will be always Just as many feet apart^ as the number of 
measurements. * 

3. From this illustration it will be very clear, that as 9 is one less 
than 10, so two 98 are S leas than two lOs ; three 9s, 3 less than 
three lOs ; and so on. For one 10 consists of a 9 and a unit. And 
two lOs are one 10 and one 10. Then, if each of these 10s contain 
a 9 and a unit, both, of them must contain two nines and two units. 
So, likewise, three lOs oontain three 9s and 3 units ; four l(fo, four 
96 and 4 units ; and any nunUter of 10« contains just as many 9s as 
there are 10«, and just as many units besides, 

4. Therefore, if from one 10 I take 1 unit, one 9 remains ; if 
from two 10s I take away 2 units^ two 9s remain ; if from three lOs, 
3 units, three 9.s remain ; and, if from any numbtr of lOs, I take the 
same number of units, the same number of 9s remain^. That part of 
this idea which we wish to have distinctly remembered, may be 
concisely expressed as follows : 

If from ANY NUMBER 07 TENS, the SAME numker of UNits be taken 
away, the remainder .will consist of evbk 9s. . 

Art. 11. It appears (i.4) that if from tenlOs, that is, from 100, 
I should take away 10 units, ten 9s would remain. Now these 10 
units taken away, make one 10, which is equal to one 9 and 1 unit. 
Therefore, in the ten 10s or 100, there are ten 9s, and one 9 and 1 
unit ; that is, eleven 9s and 1 unit. ' Therefore, if from 100, I take 
away one unit, a number of even 98, that is, eleven 9s, will remain. 
If, from 200 I should take 2 units, a number of even 9s would, 
likewise, remain. For 200 is 100 and 100 ; and if one unit be taken 
from each hundred, it will leave a number of even 9s in each case. 
But taking one unit from each, is taking 2 units firom the whole. 
Therefore, if 2 units be taken from 200, a number of even 9s remains ; 
if 3 units be taken from 300, a number of even 9s remains t and, 
if any number of units be taken from the same number of hundreds^, 
a number of even 9s remains. Hence, 

If from ANT number of hundreds, the same nuniber of units be 
taken away^ the remainder will consist of even 9s. 

Art. ni. 1. It appears (n*) that ten hundreds, or 1,000 consist 
of even 9s and 10 units. But tiiese lO units make one 10, which is 
equal to one 9 and 1 unit. Therefore, 1,000 consists of even 9s, 
and 1 unit. Hence, if from 1,000, 1 should take Away 1 unit, a num. 
her of even 9s would remain. Then, as in hundreds, it may be 
shown, that, if 2 units be taken from 2,000, a number of even 98 
will remain ; if 3 units from 3,000 ; 4^mts from 4,000 ; or, if any 
number of units be taken from the same number of thousands, a nti9|. 
ber of even 9s wUl remain. And, 

If from ANY NUMBER OF THOUSANDS, the SAME number of vttmbe 
taken away, the remainder will consist of even 9». 

6* 
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3. And, by thesamd method of proof it may be shown, thai. 

If from ANT NUIIBEK OF UNITS OF ANT OEDER, the SAME tlUmher of 

SIMPLE UNITS be taken awuy, tbe Hemaindee will consist of bten 98, 
Art. it. 1. Let Uiere be ^Ten any number, as 324, 
This consists of .fiiree hundreds = 300 
And two tens ' =20 

Aiyl four units = 4 

Now it has been shown, (in. 3.) that, 

300 contains even 98 and 3 units, 

And 30 contains eTen 9ii and 2 units^ 

And 4 contahis no Os and 4 units. 

The whole number, 394, then, consists of CTen 9s, and 3 units, 
and 2 units^tand 4 units. 

It is plain* then, that if 3 units and 2 units and 4 uQits, when 
added together, malLe 9, or any number of even 9s, the number 324, 
will consist of CTen 9s, with no remainder. 3 and 2 and 4 are 9. 
Therefore, 324 consists of even 9s, without remainder. But 3 and 
2 and 4 are the figures which make 324. Therefore, 

If the sum of the figures which compose a number, consists of 
even 98, the number itself conksts of even 9s. aiso, 

If THE SUM OF THE FIGURES WfiXCH COMPOSE A NUMBER, DORS ftCt 
CONSIST OF EVEN 9s, THE NUMBER ITSELF DOES NOT CONSIST OF EVEN 9s, 
BUT LEAVES THE SAME REMAINDER AS THAT LEFT BT THE SUM OF ITP 
SSOURES. 

Let there now be given an example in addition, as the follow- 



ing. Add 178 

543 
821 



3 
2 



1542 

After adding, draw a line up and down, on the right. Add the 
figures 1, 7 and 8, which compose the upper number. Their sum 
is 16=9-[-7. Reject the 9, and set down the 7, opposite the upper 
number, and outsidb the line. Add the figures of the second num. 
her, ^Ject and set down, as before. Do the same with the third 
number. We know, therefore, that the upper number consists of 
even 9s and 7 \ the second, of even 9s and 3 ; and the third of even 
9s and 2. Of course, if 7 and 3 and 2 added together, are even 98, 
the sum of the numbers ought to coneiist of even 98. But 7-|-34-2 
=12=94-3. Therefore, the sum of the numbers ought to be even 
98, and 3 over. Set down this 3 opposite the amount, 1542. 

It is plain, that if the example is correctly performed,, this amount 
ought to contain just as many 98 as the ntmibers added, with the 
flame excess, or remainder. What this remainder is, we shall find 
by adding the figures 1, 5» 4 and 2, which compose the amount, and 
rejecting the 98 from their sum. The sum is 12,=:9Hh3* Reject 
the 9 and 3 remains* This remainder is exactly what it was shown 
above that it ought to be. Hence, we conclude, that the amount is 
correct, and that the addition has been correctly performed. 



Sec. 10. MULTIPLICATION. 55 

From what haii been said, we derive the toUowing rule for the 
proof of addition. 

I. Aon THE FIGURES COHF08INO EACH OF THE GIVEN NVMBEaf . 

II. Reject oa cast out the 9s from each sum, and set down 

THE EXCESSES OPPOSITE THE SEVERAL NUMBERS. 

' III. Add THESE EXCESSES, REJECT THE 98 FROM THEIR BUN, AND 
PLACE THE REMAINDER OPPOSITE. TBB AMOUNT^ 

IV. Add THE FIGURES COMPOSING THE AMOUNT, REJECT THE 98, 
AND, IF THE REMAINDER, THUS FOUND, AGREES WITH THE LAST, THE 
OPERATION MAY BE CONSIDERED AS CQRRECTLT PERFORMED. 

Note. It wUl be found moH convement and expeditUms, to reject 
the 98 WHILE ADDING, that iff, as often a* you obtain an amount of 9 or 
morey reject the 9, and proceed with the remainderf if any, as before. 

This ntle may, possibly, make a fiilse result appear correct. For, 
if we make one figure of the amount a unit or two too large, and 
another, as much too small, the sum of the figures, and of course, 
its excess of 9s, will remain the same. Or if there be any number 
of errors made, such, that half their amount shall be on the side of 
excess,, and the other half on the side of deficiency, the excess of 9s 
will remain unaltered, and, of couzse, the result wiU seem correct. 
But it is vejy improbable that errors,* exactly ^counterbalancing each 
other, will be made, in the same operation ; and hence, this mode of 
proof may, perhaps, be better depended upon than any other. 

It is, perhaps, needless' to remark that errors may som^imes be 
made in proving, as weU as in performmg the first operatioi^: 'so 
that no mode of proof ib a certain test of the accuracy of a result. . 

The property of the number 9 on which the above mode of proof 
depends, is not ah essential property of the number ; that is, it is 
not a property which belongs to it from its nature, but it is one 
which results from its place in the scheme of notation. It would 
belong to 11, if we were to reckon by twelves'; and to 39, if we 
were to reckon by thirties, in other words, it always belongs to 
the number, which is one less than ihe^adix of the system. The 
same property, also, belongs to the number 3 ; because 3 is con- 
tained in 9 an exact number of times. Of course, any number of 
9s will.be an exact number of 3s. We may, therefore, prove addi- 
tion by easting out of Zs, in the same manner as by casting out of 9s. 



M UliTIPMCATIOBT. 

MENTAL EXERCISES. 

^ X. 1. A shoei^aaker can make one pair of shoes in a 
day. How many can he make in 2 days ? 2 times 1, or 
twice 1 are how many ? 

2. A cabinet maker makes two tables in a day. How 
many can he make in two days ? 2 times 2, or twice 2 
are how many ? 
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3. If one inkstand has 3 pens in it, how many pens 
have two inkstands ? 2 times 3 are how many ? 

4. If one camel has two humps on his back, how many 
humps have 4 camels t 4 times fi are how many T 

6. One boy has 3 apples. How many apples have 5 
boys T 5 times 3 are how many ? 

6. If one chair has 4 legs, how many legs have 6. 
chairs ? 6 times 4 ure how many ? ; ' 

7. A window has 5 rows of panes, and 7 panes in each 
row. How many papes ot glass in the whole window? 
5 timeft 7 are how many T • 

8. One boy has 6 marbles. How malty marbles;- have 
8 boys I 6 times 6 are how many ? 

9. Thr^ boys have 7 cents apiece* How many cents 
have all together ? 3 times 7 are bfow many ? 

10. One boy has S school books. How many books 
have 4 boys t 4 times 5 are how many ? 

H. In one peck are 8 quarts. How many quarts in 3 
pecks? 3 times 8 are how ma^y ? 

1^^ One tree produced 6 bushels of apples. How 
»u^els would 5 tr^es-prddnce? 4» times 6 are how 
• 
'4$. Two orangeB cost 6 t;ents apiece. What did both 
cost ? 2 times 6, or twice 6 are how many ? 

14. At 12 cents a pound, how much will 3 pounds of 
raisins cost? 3 times 12 are how many ? 

15. A chess board has 8 rows of squares, and 8 squares 
in a row, - How many squares on the board ? 8 times 8 
are how mahy ? 

16. Five men drank a glass of ale apiece, and paid 3 
cents a glass. How nSuch was paid in all ? 3 times 5 
are how many ? 

17. If one lemon cost 4 cents, what will 2 cust ? What 
will 3 cost? What will 4? 5? 6?^7? 8? 9? 10? 

18. At 3 dollars a barrel, ^what will 2^arrels of cider 
cost? What will 3? 4? 5? 6? 7? 8? 9? 10? 11? 12? 
13? 14? 15? 16? 

19. At 5 cents apiece, what will 2 story books cost? 
3? 4? 5? 6? 7? 8? 9? 10? 11? 12? 

20. How m^ny are 3 times 5 ? 4 times 5 ? Oi 7 ? 8 ? 9 ? 

21. Repeat the 
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2 times^ 1 


u-e 


5 timesQ 


we 0f8 times 


are OHUmesO "% 


2X1 = 


= 3 


5X1 


=s 5 


8X1 


= 8 


11 X 1=11 


a 2 


•• 4 


5 2 


10 


8 2 


16 


11 2 22 


2 3 


6 


5 3 


15 


8 3 


11 


11 3 33 


2 4 


8 


5 4 


20 


8- 4 


11 4 44 


2 5 


10 


5 5 


25 


8 5 


40|11 5 55 


2 6 


12 


5 6 


308 6 


43 


11 6 66 


2 7 


14 


5 7 


3618 7 


56 


11 7 77 


2 8 


16 


5 8 


40 


8 8 


64 


11 . •' 8 88 


2 9 


18 


5 9 


45 


8 9 


72 


11 9 99 


2 10 


20 


5 10 


. 50 


8 10 


^n 10 110 


2 11 


22 


5 11 


55 


8 11 


8811 11 121 


2 12 


24 


5 42 


60 


8 12 


9611 12 132 


3 timesQ < 
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5 times Q 


are 


9 times 


are Q 


■ 
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3 X 1 i 


= 3 


6 X 1 


= 6 


9X1 


'^ 


12 X 1 =^ 12 


3 2 


6 


6 2 


12 


9 2 


18112 2 24 


3 3 


9 


6 3 


18 


9 3 


2712 3 36 


3 4 


12 


6 4 


24 


9 4 


3612 4 48 


3 5 


15 


6 6 


'30 


9 5 


4512 5 60 


3 6 


18 

— - 
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54 
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5! 


e 7 


42 
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63 


12 7 84 
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24 


6 8 


.48 


9 8 


72 


12 8 06 
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27 
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54 
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81 


12 9 108 


'3 10 


30 


6 10 


60 


9 10 


90 


12 10 120 
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33 


6 11 


66 


9 11 


99 


12 11 132 


3 12 


36 


6 12 


72 


9 12 


108 


12, 12 144 
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areO 


7 times Q 


are 
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4 X 1 


= 4 


7 X 1 


= 7 


10 X 1 


= 10 
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4 2 


8 


7 2 


14 


10 2 


20 


13 2 26 


4 3 


12 


7 3 


21 


10 3 


30 


13 3 39 


4 4 


16 


7 4 


28 


10 4 


40 


13 4 52 


4 5 


20 


7 5 


35 


10 5 


50 


13 5 65 


4 6 


24 


7 6 


42 


10 6 


60 


13 6 *8 


4 7 


28 


7 7 


49 


10 7 


70 


13 7 91 


4 8 


32 


7 8- 


56 


10 8 


80 


13 8 104 


4 9 


36 


7 9 


63 


10 9 


90 


13 9 117 


4 10 


40 


7 10 


70 


10 10 


100 


13 10 130 


4 11 


44 


7 11 


TT 


10 11 


110 


13 11 I43r 
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48 


7 12 


84 


10 12 


120 


13 12 159 
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22. If the interest of one ' dollar be cents a year, 
what will be the interest of 2" dollars* for the same time ? 
of 3* of 4? of 5? of 6? ofT?of8?of97of lOTof n? 
of 12? 

23. If the interest of a dollar be -6 cents for 1 year» 
what will it be for 2 years ? for 3? 4? 5? 6? 7? 8? 9? 
10? 11? 12? 

24. At 6 dollars a week, what cost 3 weeks board ? 5 
weeks? 7 weeks? 9? 11? 13? 

25. Two men start from Hartford towards Neif-llaveii 
at the same moment. ' One goes 7 miles an h^Urt the' 
otheiv S miles ah hour. How far . apart are they at the 
end of ©ne hour ? 2 hours? 3hours? 6? 9? 8? 7^11? 12?. 

26. Two men leave Hartford at the same moment. 
One goes north, and the other d^uth. One travels 4 miles 
an hour, and the other 2 miles an hour. How far apart 
are they at an hour's end ? How far in 2 hours ? 3 ? 4 ? 
5? 6? 7? 8? 9? 12? 11? 

27. If 3 men can dig a ditch in 1 day, how many days 
would one man b« doing it ? 

28. If 3 meOrCanjaoow a field in 2 days, how many 
days would 1 man be doing it ? 

29. If 7 men can' build a wall in one day, how many 
days would it take one man to do it ? 

30. If 4 men can make a fence in 3 i&y^y how long 
would 1 man be making it ? ^ 

31. If 5 men can do a piece of work in 7 days, in how 
many da^s could 1 man do it ? 

32. If a barrel of cider will last 10 men 4 weeks, how 
many weeks will it last 1 man ? ^ 

33. If 8 men can do a piete of work in 5 days, how 
many men can do it in 1 day ? 

' 34. If 7 men can do a piece of work in 3 days, how 
•'many men can do it in 1 day ? 

35. If 9 men can live on a quantity of provision 6 
, weeks, how many men could live on the same provision 

1 week? 

36. A man purchased 8 sheep at 4 dollars apiece ; 5 
barrels of cider, at 2 dollars a barrel ; 4 yards of cloth, 
at 1 dollar a yard ; and 3 bushels of apples, at 3 dollars 
tj bushel. How much did they all come to ? 
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37. A lady bonght 3 yards of gibbon for 6 cents a yard ; 
1 yard of silk for 50 cents ; 6 needles at 1 cent apiece ; 
1 paper of pins at 19 cents ; and 1 galr of scissors at 30 
cents. How much did they aU eome to ? 



§ XI. Ijet the pupil write the following exercises on his slate. 

1. A man bought 5 pounds of beef At ^ eents a pound. How 
much did he give for the whole ? 

P&0CS89.. 

6 . • . 

' 6 Here we set down 6, the price of a pound, 5 times, and 

6 add up the numbers. The amount is 30. But we^ know 
6 by the table that 5 timefi & are 30. Therefore, if we put 
6 down the 6 once, with the 5 under it, we may write down 
— the answer immediiiteiyp Thus, 
30 

6 

5 The whole process is performed, by saying 5 times 
— 6 are 30. 
30 

Thus we see, that examples of this kind may be per- 
foi^ed by addition., and likewise by a shorter process. 

liOt the pupil perform, by "both these methods, the following. 

2. At the rate of 7 miles an hour, how far can I travel in 8 hours ? 
3» At 9 dollars a barrel, what will 7 barrels of flour cost 7 

4. At 3 dollars a ream, what will 6 reams of jpaper Qome at ? 

5. At 5 cents a pound, what cost 4 pounds or pork 7 

Thus far.^we have been repeatedly adding numbers, consisting of 
aenefigtare only. Let us now try an example in which Isrger num- 
bers are concerned. 

6. At 75 cents a bushel, what will 4 bushels of salt cost 7 

Here we have a number, consisting of 7 tens and 5 units, to be 
-repeated 4 times. 

By addition, the process would be as follows : 73 

75 
ThsX is, 75 added 4 times to itself, makes 300. 75 

75 

ioo 

The same may be performed as follows : 75 

Here we tay, 4 times 5 units aie 20 units, and set down 4 

the 20. We then say, 4 times 7 tens are 28 tens, and set gQ 

dow nthe 28, with the 8, of course, in the tens* place, '^e gg 

then add the two tosf^tfaer, and the answer is 300, as before. ^ 
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7. At 58 cents a yard, what will ^ yvdB of cloth cost 7 A. 348 ets. 
The pupil will see that he may eartyy as in Addition. Thus,' 

8. At 18 cents. a pound, what cost 8 pounds of raisins? 18 
8 times 8 units are 64 units, equal to 6 tens and 4 units. 8 
The 4 belongs to the uniu^ pUee. Reserve the 6 tens, in the — * 
mind, 8 times 1 ten are 8 tens. To the 8 tens add the 6 144 
tens reserved, and the amount is 14 tens, or 1 hundred, and 4 tens. - 
The answer, then, is 1 hundred, 4 lens, and 4 units, or 144. 

[The ptipil should frec^uently be required to explain his proeeeses, in the man- 
ner of the above illustrations.] 

B. In one hogshead are 63 gallons. How many gtHons in 7 
hogsheads? 63 

441 Ans. 

10. A man has 7 lots, each containing 54 acres of ground. How 
many acres in all ? Ant, 3S8. 

11. A man employed 37 laborers, and gave them 4 doUars a week. 
How much did he give the whole a week 7 - Ana. 108. 

IS. At 5 dollars a firkin, what cost 39 firkins of butter 7 A. 195. 

You see that if we were not to employ this short pro- 
cess in performing these examples, it would be necessary 
'^'Use Addition. We have, then, found a means of per- 
'forming Addition more rapidly than by the ordinary 
mode. This is called Multiplication. 

You see, also, that Multiplication consists in repeating 
ifte SAME number ; that is, in adding thb samb nvmbbr 
to itsblf. Then, 

MuLTIPUCATIOIf IS A COBCISI MODE OP PEaFORUING ADDITIOir, WHEN 
THE NUMBBaS TO BE ADDED AEB BCIUAL. Or^ 

Multiplication is pindino' a ruvbee, savAi to a given numbee 

OP REPETrriONS OP SOME OTBBE NUlfBEE. 

You see, furUier, that two numbers are always given 
you ; one to he repeated, and another, which shows how 
often it is to be repeated. 

The nuvbbr to be multipued, or repeated is called the uul- 

^ The numbbH which shows bow many REPETmoNS are to bb habe, 
18 called thb uultiplier. 

The RB6ULT OBTAINED PEOH IIT7LT1PLICATI0N, IS CALLND TBN PRO« 
DUCT. 

Whenever two or more numbers ure multiplied fo- 
g'ether, each of them is called a factor. 
Then, in Multiplication, both iiultipuer anb mvltiplioand ark 

CALLED FACTORS. 
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. ' X hetweett tmo numbers signifies that they are lo he 
multiplied together. Thus, 6X5=30, aigai&eB that 6 
multiplied by 5, equals M). 

windoir. A penon viahei to discover how 
9 of glass are contuned id it. He counts 
tua/pinu*, uidfiuditliat thexeora 4 panes. 
nuts the nnmbst of me*, end finds 6 imn. 
ja, 6 rows of panes, with 4 p&nes in each 
up aJl.the panes in the window. Tber^ore, 
4, beoaiaw 6 Unws 4 are 34. AniUheE per. 
the panes in one nnc up and douin, and &mIi 
lie counts the rows, and finds 4 fdws. Then 
rows with 6 patkes in b row, make up sll the 
Therefore, tbeie are 34 panes, because 4 

four timm 6, then, is equal to 6 tiiaes 4 ; because either is eqa*l 
to oil the panes.in the vindow, that is, to St. 

Hence it appears that, In nsroajfoiG Mut-TirLiciTioii, inHEa 



Per wmvenieact, iotmer, we tmoUy place the Urgit moiiier 
vppernKtL 

BXAMPLES FOB PRACTICB. 

1. What iriU a wagons cost at 83 doUars a[d»ee T 

Anr. iGdolIs. '. 

2. WbatoostSheadofcattleatlTdollarsBhead? 

Ab». 51 doUa. 

3. What will ISponndaof porkeoetat 4cenU a pound 1 

Ans. 72 cts. .' 

4. Wbatcoetai barrelaof cider at 3 diriUnsborrel ? 

Am. 63 dolls. 

5. At 5 dollars a yard, what cost 37 jaids of cloth t 

Aiu. 135 dolls. 
G. At Gcents per pound, whatMst 33 pounds of beef ? 

Ah. 193 cts. 
7. AtTdoUaisabarrel, what cost 35 bartsls of flour T 

Ans. 245 dolls. 
•8. At B dollars a hundred weight, what cost 43 hundred weight 
of mgar ? _' Aiu. 344 dolls. 

9. At 9 dollars a barrel, what itost 653 barrels of flour T 

-in*. 5,877 dolk. 

10. A man bought 23 kegsof btaudf , each containing 9 gallons. 
How many gallons did he tm; T Ani. 307 galls. 

11. Ha paid fbr it at therate of 8 cents a qasrt. Bewmnchdid 
it «ome to, allowing 4 quarts to the gallon T Ant, 6,694 ctl. 

NoTR. As 100 cents make a doUsr, the pupil will isadilf tell Iiow 
many dollate are contained in any number of cents. For all tl» 
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epen hundre^ will be doUan ; a^4 henee, if we cutoff the two low. 
QX oovlers, Tiz. ten* and units, they will be cents, and all to the left 
Will be dollars. According to this principle, the answer in the 5th 
example is 1 dollar 92 cents ; and in the }ast, '66 dollars 24 cents. 

12. 'A man bought 17 banels of ale at 9 dollars a barrel ; and 25 
ban^ of flour at 7 dollars a barrel ^ and 9 pieces of Broadcloth, 
each piece contaii^g"47 yard%<Lt 6 dollars a yard. What did it all 
coine to ? Ans, 2,866 dolls. 

' 1Z. A nt^n bought 15 poundis of beef at 7 cents a'pound ; 8 pounds 
of sugar at 18 cents a pound ; 9 yards of cotton cloth at 22 cents a 
yJBurd ; and 3 pails at 62 cents apiece. - What did the whole amount 
10^ ^ ^^. e dolls. 33 ctB. 



14, 365X3 Ans. 1,095 

XS. 273x8 2,184 

16. 786X3 2.358 

17. 1,338x5 6,690 

18. 2;487X9 22,383 

24. 12.345,006,789X7 



19. 74,635X3 Ana. 223,905 

20. 53,894X4 215,576 

21. 83,528X5 417,640 

22. 123,456x8 - 987,648 

23. 13,052,068X5 65,260,340 
Ana. 86,415,047,523 



35. 236|120,013X5 1,180,600,065 

Thus far, none of our multipliers have exceeded 12 ; and from 
observation, we derive the following rule. 

%, t*LA.CE THE MULTIPLIER trNI>ER THE tfULTIPLICAND. 
II. BeGINNINO with units, multiply EACH FIGURE OF THE MUI.TX- 
PUCAND BY THE MULTIFUKR, AND CARRY AB IN ADDITION. 
- [When the pupil employs technical language, the teacher should frequently 
require him to expljiin its meaning. . Thus, he should inquire the meanipg of 
multiplier, multiplicand, ^.] 



^ XII. 1. At 255 cents per pound, what cost ^ 
pounds of Indigo T 

Here our multiplier is more than 12. Therefore, we 
cannot proceed by the last rule. 

But we know that 24 is twice as much as 12. Tliere- 
fore, fl^ times any number will be twice as much as 12 
times the same number. 

By the last rule, 12 times 255=3,060. 

But 24 times 2bb=^twice as much, or 2 times 3,0CO. 

By the last rule again, 2 times 3,060=6,120: 

Therefore, 24 times 255=6,120 :An5. 

2. At. 16 dollars a hogshead, what cost 472 hogsheads 
of.iholasses ? 16 is 4 times 4. Therefore, 16 times any 
nuii[ibe\r,iYiU:b& 4. times as much as 4 times the same 
Twmher. 
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By the last rule, 4 times 472=^1,688. 

* B«rt 16 times 472^=4 times as much, as 4 times 1»88B. 
By the last rule, again, 4 times 1,888^7,552. 
Therefore, 16 times^ 472=7,562. Arts, 

• Thus we multiply by 9i larger number ,- by multipl3ring 
successively by twa^matler ojitcs. 

But the two smaller oTtss must he such' that their pro- 
duct shall he just equat to the larger one ; that i^y, the 
two smaller numbers must be factors of the larger ofie. 

The fimpi^o of two oft more numbbm, whose pkoduct shall 

BE EQITAL TO A OITElf NUMBER, IB CJOXED iLBBOLVCfO THE GIVEN 
NUMBER INTO FACTOR0. 

After thoroughly understftnding the foregoing, let the 
pupil perfpnA die following 

EXA1IIFZ.es FOR PRACTICE* 

3. At 21 dollars a hogshead, what cost 284 hogsheads of molass- 
es? ^fM. 5,964 dolls. 

4. What cost 28 bides of cotton at 75 dollars a hale ? 

ilnt. 2,100 dolls. 

5. If one cask of brandy cost 13 doQs., what cost 321 ? 

\ns. 4,815 dolls. 

6. If 1 poand of cofibe cost 27 cents, what cost 1,234 ? 

Ans, 333 dolls. 18 ctir. 

7. If 1 barrel of sugar cost 35 dolls., what cost 11,962 ? 

^fw. 418,670 doUs.. 

8. At 42 dollars an acre, what cost 825 acres of ground ? 

Am. 34,650 dolls. 

9. At 81 oents per pound, what cost 1,437 pounds of tea ? 

Ans. 1,163 dolls. 97 ct|r. 

10. At 63 cents per pound, ^at cost 127 pounds of toba/Cco 1 

Ans, 80 dolls. 01 ct. 
II. 275x18 Am. .4,950 



12. 164X45 7,380 

13. 40,073X54 2,163,942 

14. 764,131X48 36,678,288 

15. 91,738X81 7,430,778 

16. 3,002x28 . 84,056 

17. 4,381X32 140,192 



18. 9.876X49 Ana. 483,924 

19. 21,378X36 769,608 

20. 209,402x72 .15,076,944 

21. 786,340X56 

22. 92,810,333X48 

23. 987,543,221X63 

24. 9,895,461,343X49 



So far,, our (examples hare been perfonned by dividing 
or resolving the multiplier into two factors. 

But, we may resolve it into three, four, or any number 
of factors, and proceed in the same way. For exandple, 

26. How many quarts of grain in 42 sacks, each sack 
containing 64 quarts ? 
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« 

We knoir that 3 times 7 are 21, and that 2 times 21 are 
42. Therefere, 42 may be resolved into the factors 2, 3, 

and 7. , 

' ,- 64 

Firsl^ tsijjitiply 04 bjr 7, thus, 7. 

• • ' * 448 

That product hy 3, thus, 3 

Th^t product by 2, thus, ,' ^ . 

This answer, viz. .2,688^ is 42 tim^s 6^ beeausfc Hffci *.. 
64 m^tiplied by 3, (ihatns,' taketi^ tiipesj is 6 tiiaes 64 ;: . 
and**^ times *64'multipfied 'by 7, (flmt is, feten 7 titnes,) 
is 42 times 64. ' ^ "* ^' , '. * > r 

96. Find how many galloas. uie contained in 16 caskf,. each hotd<^ , . 
inff 58 gallons. v* '- ;. v ' 

a times S are 4; 2 times 4. are 8 ; and 2 times tf are 16.* "We « 
may, therefore, resolve 16 intd:the 4 &ctors, 9, 2, 3, and 2.^ A. ^9. 

When the above is thorcfeighfy ondersteod, let the Rupil proceed 
to the following. - «-'..; , 

JBXAMPIiES.yOE^J^|iACTK?Ei. ^ ^ 

27. At 108 dollais an aeze; what cost 34,463 acres "of ground ? 
108=3X4X^. ^ " . , • !aiw. 3,731,896. 

38. Ai 144 dollars a pipe, what <$Oslr ^154^43 pipes c£ winet 
144=4X4X9. * - 4n*. 88,594,993. ' , 

39: What cost 333,333 bales- of cotton at 105 JMiaxd t^ bale X ' 
105=7X3X5. .- .. ; ;. ^««. Sat449,860. 

30. At64doll8.atoi),whatcostB7,543tQ]i8ofiron? 84=4X4X4. 

' W . ; 4fi#. 5,6Cl3,75aC 

31. At Scents per pound, what cost 507,833 pounds of .aqua- 
fortis? 72=3X3X^. 4»i». 3^5,639 dolhk 04 cts. '': 

32. At 56 ets.^per pound, what cost ^43,516 ppunds of snufiT? v 
56=2X4X7. ^ Ms. 191,866 4^s. 96 cts. . , « 

33. At 1 dollav and 40 cents, that is, 140 cts^ per pound, what 
cost 41,364 pounds of tea? 140=2x3x7X5. Ana, 5,790,95<^cts. 

34. At 135 cents, or 1 dollar and 35 cts. per bushel, what edst 
93,874 l8*«»hels of rye?. 135=5X5X5. -4ji#. 3,859,36» ct*: . 
35. Multiply 78,946 by 84. I 39. 79,863,453X72. 
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36. 839,675X96. 

37. 3,847.333X54. 

38. 9,999,888X56, 



40. 81.998,473X64. 

41. 91,939.478x81. 

42. 6a73i^,9|8xl08. 



1. 
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The learner will soon find, that tli'ere are do%e hittn- 
bers wliich lie. cannot resolve into factors. We .shsU 
teacji him how to multiply by these hereafter. 

AlfflTMBBft WHI(9H CAN BE RSflOLVED INTO JTAbTORS, (tHftf IS, •KttX^ 

which is the product of two or more other numben,) ler called a 

oeMPOUNO OR COMPOSITE KuiiBBk. 

The factors whiek produce the composite number are 
sordetitnes f celled its egmponeni parts. , 
Hence,- to multiply by a composite number,* 
Resolve the wxtltipliek into t-AcroEs, and multiply . vi tniSE 

FACTORS SUCteE^SITELT. 

tit may hece \]4 Suggeited, once-for all, that the teacher should always require 
^ aa e:^laniktion of the langiiage employed.'* if the pupil hesitates, he should be' 
'referred to that part of the book which explains it.] 



' V^flll. 1. Wh^t cost 13 tons pf potash, at 139 dol- 
'lars a tori? \ "" 

JSere 13, the multipliej, ia*niore than 12, and is not a 
{K^mposite number.- - 

First find-, then, what 6 tons cost, thus^ 139 

6 

834 

Then, what 7 tons cost, thus, 139 



973 

Now 6 ton§. and 7 tons are 13 tons. 
Therefoire, add the two products together, thus, 834 

973 



1,807 dollars; is, therefore, the price <^ 13 tons. 1807 

2. At 227 dollars an acre, .what cost 23 acres of land ? A. 5,221 . 

• Then,, whett' the multiplier is niore than 1^ and is n ot a comt>ositc 
-number^ 1^0 ipay, ' 

SePAIILATE THE MULTIPLIER INTO SUCH PARTS, THAT NONE OF THEM 
SHALL EXCEED l2, BfULTIPLT By THOSE PARTS SEPARATELY, AND ADD 
TOGETHER THE SEVERAL PRODUCTS. 

EXAiUPIiES FOR^l^RAOTICB. 

3. What cott 123 barrels of flotir at It dollars a barrel ? 

i4ft».2,0Ql dolls. 

7* ■■'.'... • 
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4. At 13 cents per pound, what cost 175 |K>ands of sugar ? 

An8, 32 dolls. 75 cts. 

5. At 19 cents a quart, what cost 245 quarts of ^ ? 

Ant, 46 dolls. 55 cts. 

6. At 34 cents per pound, what cost 141 pounds of chocolate ? 

wtfns. 47 doUs. 94 cents. 



31 206x39 


^ns. 8,094 


13. 57,895X31 


8. 205X23 


4,715 


14. 893,654X23 


9. 876X29 


. 25,404 


15. 900,009X17 


10. 9,693X31 


> 


16. 111,222X29 


11. 7,640X37 


J 


17. 34,756,810X43 


12. 63»994x41 




18. 450,000,354X47 



» 



§ XIV. The following mode, however, will be found 
more . convenient. 

I. At 134 dollars a pipe, what cost 31 pipes of brandy ? 
' Here 31-, the multiplier, is not a composite number ; 
bot 30 is, having the factors 3 and 10. 
• Now, if we multiply by 3 and 10 successively, we 
shall obtain the price of 30 pipes ; to this we can add the 
price of 1 pipe, and we shall then have the price of 31 
pipes, the answer required. 

Multip^ lben,.b;^ 30, multiplying first by 3 ; 134 
thus, , • 3 



»• , 



Then by 10 ; thus; 



402 
10 



This is the price of 30 pipes ; add the price . 4020 
of 1 more ; thus, 134 



Therefore, 4,154 dollars is the price of 31 pipes. 4154 
3. In 47 boxe?, each containing 348 candles, how many 

candles ? - . - 

Here 47^ the mtiltiplier, is not a composite number ; 

but 45 is, having the factors 9 &nd 5. Ans, 16,356» 

Henco, when the multiplier is not a composite number, 
< I. Take ▲ contenibut compositb NDBiBsa lem than the multi- 

PLIES. . ' . 

. II. Multiply bt rr accokdiho to the rvlb. 

III. To THE PEODUCT, add AS MAlfY TiMBS THB UUVTIPLICAND, A8 
THE COIfPOBm NUMBEE CONTAINS QNITS LESS THAN TU)i MULTIPLIER. 



^. 
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JSXXSppUSLH FOU PRACTICE. 

3. If 1 acre of ground cost 23 dollars, what cost 63,1^ acres ? 

' ^- . ^ -An*. 1,428,839 doUars. 

4. m pipe of wine contain 1,008 pints, what will 19 pipes con- 

**^V^. ^n*. 19,15% 

5. Jf, in digginjra canal, 35,432 cubic yards are excavated in 1 
daj^ how much will be excavated in 29 days ? Ans. 1,027,528 yds. 

G, If 3^oliQ/s be paid a soldier, how much must be paid an army 



of 65,217 men? 

7. Multiply 151X39 Ans. 4,379 

8. 623X19 11,837 

9. 7.512X17 127,704 
10. 2,931X23 67,413 
11. 2,004x31 . 62,124 
12. 19,070X13 247,910 



ufiM, 2,152,161. 
13.28,933X41 ^ 

14. 36,856X37 

15. 72,945x47 

16. 100,001X53 

17. 200,002X43 

18. 404,505X61 



§ XV. 1. At 10 cents a pound, what cost 53 poimd* 
of butter ? . . '*- 

Here 10 is the multiplief. ^ 
i By theHBirat rule, 53 

10 

530 
Here the product is the same as the muItipHcand," with 
a cypher annexed. ' , 

2. At 10 cents apiece, what will.25 oranges cost ? 
Here 10 is the multigrlier, again. 

By the,^ule, as before, 25 

^ ;.■ 10 

250 

Here, again,\the product is tlie same as the multipli- 
cand, with a cypher annexed* 

It seems, then, that annexing a cypher at th& tight of 
any number, multiplies it 5y 10.- 

The reason of this is very plum, when we o^nsider that 
a figure in the tens* place, is ten ^imes as great Us the 
same figure in the units' place ; because numbers increase 
towards the left, in ten-fold proportion. Also, 

A figure^ the hundreds'. place, is ten times as greait 
as the same figure in the tens' place. And, univers^Jly, 



»-' 
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A figure in any place, is ten times as great as the 
same figure, in the next right hand place. 

If a figure be removed, then, from the units' ta the 
tens' place, from ibe tens' to the hundreds', or from any 
place to the next higher, it will become ten times as great 
as before ; that is, it will be multiplied by 10. 

Annexing a cypher to a number, removes every figure 
of that number a place higher. Jt therefore makes every 
figure ten times greater, and multiplies the whole number 
by 10. * 

Annexing two cyphers, removes every figure two places 
higher, and consequently multiplies the whole number 
by 100. 

Annexing three cyphers, multiplies by 1,000, four 
cyphers, by 10,000, and so on. 

Whe-.i' we use the word annex, we mean placb at 
THE RIGHT ; when we use the word prefix, we mean 

PLACE AT the LEFT. ' 

' It will be seen that the number of cyphers, annexed, is 

just equal to the number of cyphers in the multiplier. 

Hence, 

When the mvltituer is 1,wxtb cyphers annexed, mvltiplica. 
TioN IS performed BY ANNEXING THE SAME I^UMBER OF 

CYPHERS TO THE MULTIPLICAND. 

JEXAMPLE9 FOR PRACTICE. 

a. At 10 dollars a biurrel, what cost 357 bbls. offloar? Aiit. 
3,570 dolls. 

•3. If I were to nve 75 men 100 doUftfs apiece, what should I gire 
the whole ? iln«. 7,500 dolls. • « 

4^ A^ hat woald 275 poqnds of beef come to, at 10 cts. pr. poand. 
Ans. 27 dolls. 50 cts. 

The money of the United States, is called Federal 
Money. It is reckoned in eagles, dollars, d^mes, 
cents and mills. These are called its denominoctions. 

FBDERAIi MONEY. 

• • ■ , , 

10 miHs (marked m.) make 1 cent, marked ct. 
10 cents "1 dime " di. 

10 dimes "1 dollar «« $. ' 

10 dollars "1 eagle " E. 

* NoTR. Tho mill is merely a nominal coin, since thei-e is na»ea7 coin in uee, 
of that value, ^ 
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- KISNTAL EXER€I|£S. 

1. How many cents in Sdi? in 3di? in 5di ? in 7di? 
in 12di ? * , 

2.''^How many dimes in 2 dolls ? in 3 dolls ? in 4 dolls ? 
in 7 dolls ? in 9 dolls t . 

3. How many mills in 2 cts ? in 3 cts ? in 4 cts ? in 5 
cts ? in 9 cts ? in 10 cts ? 

4. How many mills in \ di;? in 2 di.? in 3 di.? in 4 
.di.? in 5 d.r in 7 d.? in IQ d.? 

5. How many mills in 1 doll ? in 2 dolls ? in 3 dolls ? 
in 4 dolls? in 10 dolls ? 

6. How many mills in 1 E.? in 2 £•? in 3 E.? in 7 E,? 
in 9 E.? in 10 E.? 

Thon, it seems that a dollar is 10 dimeSf or 100 centSt or 1,000 
mills. Hence, 
Dollars are made dimes bt annexing one cypher ; cents bt an- 

NBXINO two CTPBERS ; AND MILLS BT ANNEZINO 3 CYPHERS. 

If a smii be eent9 all the eveil hundreds will be dolls., of course ; if 
it be dimt9 all the even tens will be dolls.; if it be miUs^ all the ev<;n 
thoueands will be dolls. Hence, 

To CHANGE A BUM FROM DIMES TO DOLLARS, POINT OFF ONE FIGURE ON 
THE RIGHT ; FROM CENTS TO DOLLARS POINT OFF TWO FIGURES ;. FROM 
MILLS TO DOLLARS, POINT OFF THREE FIGURES. AlL ON THE LEFT OF 
THE POINT WILL BE DOLLARS. 

For this purpose a period (:) is the most convenient 
. point. It is called the s£pARiMr»i$, because it is used to 
separate dollars from lower denominations. With the 
exception of this point the numbers follow one after a'rio* 
ther like conmion numberA^ Ifthere be hut one fig'ure^ 
after the^ points the number may be read, dollars drid^ 
dimes, or the whole may he read as dimes. If two fig«« 
ures follow the point, the number m^y be read dollars 
dimes and. c^nts, or dollars avd cents, or qll together as 
cents. If three, dollars, dimes, cents andmills, or, dqlU. 
cents and mills, or all together as 'mills. Ma»f more va- 
riations in reading these numbers may be made, but it is 
of no use to repeat them, since they are not used in prac- 
tice. The teacher, if he seea fit, may require them of the 
pupil, who will readily discover them for himself. 

Accotmts are kept in dollars and cents, the other denom- 
inations bei^g disregarded^ Thus instead of writing St 
E. 5 dolls. 4 di. 6 cts, we write 35 ^olls. 46 cts. or, which 
more ooipmon $35.46, When the character $ is placed 
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before a numWr, tfie*names of thC'OtJt^ denominations 
are omitted, and dollars are to be understood for the fig- 
ures before the separatrix, cents for the first tWo after it, 
and mills for the third, if there be any. Hence, to read 
Federal Money, 

Call all the figures before the sepakatbix, dollabs, and all 
after it cents, or cents and mills. 
To write Federal Money. AV r:;te eaCilbs and dollars, together 

AS dollars ; AND PLACE THE SEPARATA IX : THEN WRITE DIMES AND 
CENTS together AS pENTS, AND'MILLS, IF THERE BE ANY, NEXT. < 

In adding or subtracting Federal Money, the pupil 
must be careful to add or subtract the same denomina- 
tions to or from each other ; that is dollars, to or from 
dollars ; cents, to or from cents, &c. 

EXAMPLES FOR PlTACTigE, CQNTINUED. 

.5. How many cents are there in 700 dollars ? An». 70,000. 
6. How many mills are there in 9965.13 ? Ana, 965,130. 

7 What would 642 gallons of brandy cost at 91.00 pr. gal ? 
8..'What would 987 barrels of flour cost at 910.00 pr. barrel ? 
Give the several answers in dolls, cents and mills. 
9: What cost 954 pounds of cheese at 90.10 pr. pound 7 

10. lilnltiply 6,839 by 10 

100 

1000 

100 

10.000 

100,000 21. 17,236 1,000,000,000 



u. 


9,994 


12. 


«• 76,943 


13. 


" 194.972 


14. 


" 279,864 


15. 


" 1,943,867 



16. 


1,349,864 


10 


17. 


2.957,^3 


loe 


18. 


2,234.967 


1,000 


19. 


72,777.963 - 


100,000 


20. 


331,000,221 


1,000,000 



. ^ XVI. 1. At 20 cents a pound, what will 78 pounds 
of sugar cost. 

Here 20 is the multiplier. 

But 20 is a composite number, because it is 2 tens or 2 
times 1 ten. 



Itj &ctors, then, are 2 and 10. 
By the rule for composite nun 



numbers, multiply first by 2, 
thus, 78 
, 2 



156 



By the last rule, multiply by 10, an- 10 
nexing thus, a cypher, 



3i5ao 4iis. 






i /• 



II 
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d. Oa one pa^^e OiB^i ^ok aj» 47'Kxies, hosf 1119117 on 60 ? 

Hefe60=6><10 is tbfl multiplier. Ati^. 2,930 
3. At 4&doVinx^^ hogshead, what cost 500 hogsheads of molasses ? 

Here 500=55X100 is the multiplier. Ans, S4,000 
In all these examples, we multiply by the^signific^^it figures of the 
multiplier, and annex the cyphers to the product. 

It is plain that if there are cyphers at the right of the multiplicand, 
these will, Iftewise, he found at the riglit oi the product. 
For example, multiply 30 by 3 ; 30 * 

thus, .3 

90 An». 

Multiply 500 500 - * * , / 

by 9 9 . ^ •» ^ 

4500 An$, ' "^ 

Here we have the same cyphers at the right of the products, which ;^ 
were at the right of th% multiplicands. Hence,; ^*-% 

When there are cyphers at the RiGn'i;^o¥ either or . "^ 

BOTH FACTORS, MULTIPLY BY THE OTHER FIGURES, AND A^NEX ' 

ALL THE CYPHERS TO THE PRODUCT. 

Note. If the significant fi^^res tof the multiplier form a composite number, ' 
-we may multiply by them according to the lule of composite nxmibers, and then 
annex cyphers. /« the same manner tee may take advantge of any of,the pie- 
ceding ruies._ . 

EXAMPIiES FOR PRACTICE. ^ 

. 4. If 60 men can do a piece of woifk in 79 days, how many days * „ 
will it take 4 men to do it ? ^ Ans, 4,740 days. * 

5. If 27 men can do a piece of work in 300 days, how many men, 
will it ts^e to do it in one day ? • ^ Ans. 8,100 men. 

6. If 500 labourers on a canal be paid 75 dollars a piece, how ma- 
ny cents is that for the whole ? Atu. 3,750,000 cents. 

7. If there are 275 pages in a b^ok, how many pages are there in 
an edition of 7,000 books? Ans, 1,925,000. 

8. If 742 pounds of provision will serve a garrison 1 day, how 
many will serve 300 days ? Ans, 222,600. 

9. If $290.00 will gain 915.Q0 interest in one year, what will it 
gain in 70 yeai^s ? Give the answer in mills. Am. 1 .050,000 mills. 

10. If a sum of mone}'' will gain $25.00 interest in one year, how 
much HI ill itgedn in 50 years ? Give the answer in dimes. 

Ans, 12,500 dimes. 

11. If 9900.00 gain a cgrtaii^ inteti^t in a year, what sum will 
gain 320 times as much ? ^Ive the ^j^swer in cents, 

■' ^Am, 28,800,000 cts. 

• 12. If 600 barrels of rum cost 50 tlollars each, what cost the 
whole? Give the answer in mills^ Am- 30,000,000 mills. 

13. Mul. 765,000 by 270 l 16."^ . 300,200 10 

14. — 500,700 y 18'fl7. 561,800 * '20 

15. ♦''2Qp,00a 17 118. 630,111'* 30 



/r 



m 
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19,467,010 3,400 

23,654,020 3,000 

• 37,695,030' 42,00 

351,006,000 36,000 

764;999,200 25,000 



1<9. 


894*320 • 


90 


I»4. 


20. 


70,000 


300 1 25( 


21. 


70,620 


«00,000 


26. 


2S. 


51,963,080 


810 


27. 


23. 


27,3|4,d(jO 


, 9,(toO 


28. 



- . ^ XVII. We will noii^ give a process^ adapted to all • 
cSses in MuUiplication. .. ' 

* „^ n. A carpenter received 1,565 dollars fot building a *■ 
l/ouse.. How much ou^t hefto receive for building 17 
houses at that rat6 ? - , . 

^ Qcre- 17 is the multiplier. First find how much he 
ought to receive for 7^ houses ; 'thjis, * " . 156S- 



Then find how anuch for 10 houses, by 10955 . 

annexing a cjrj^er to 1,565 ^ thus,' 15650 

^ Ans. 26605 

2, In a garrison,; if Ahe allowance of one man is 433 
ounces of provision a day, how many ounces a day ought 
634 men to have ? ^ 

Here 23 is the multiplier. ' . - ' 

First, f\nd what it would amoim| tc at3 ounces per dav ; 
thus, / 634 ' . • :"" 

■ * 3 ' • 



1902 ' 
Then, at 20 ouncc|( ; thus, 634 

20 



^ r 



But, 20 and 3 arc 23. Therefore, 12680 
add the two products ; thus, 1902 



^ ' - • 14582 Ans. ' 

' Fn these examples wc found the answer from muliipjy- 

ing by the units in the multiplier, (according to ^ xi,) 

then, by the tensy (according to \ xvi,) and, finally, adding> 

the two products. together. 
Wi* may do the same thing a .Jittlo nidre contiselv, 

{hus: -' . ' . '* 



■ f « 



I 
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%• 



3. How nmny yards fh 29jpieceii of cloth, each piee* 
containing 132 yards. . ' '•* . 

Multiply first by: the 9 units, •and 29 

theiiby the2^te9s.' . ., . — 

' - ' 1188 

, Then, add* the two products, dlins, 3828 ii«5-^ - 

n will be seen, that i-tAtf <:yp^ fi0«(i mt he plaeei idf th0 rigJIi tf 
ih€ Une prodttet, if the Jirjtt figure of tl^at product be writte^ wnder 
the order of tens^ For it coimt«.nothipg m the addition. 

lye may proceep in the same manner, i^ tbft multiplier consists 
of more fi^^nfe'. ForQzaniple: , > . ■ . ;. 

4: What are 953 slipep wq^, at'$1.7fi a^ieiie ? 
* Operation. J>53., .* ' * 

^ " 179 TUte, ve multiplied first by the 5 units, then, 

— :— by the 7 tens, and then by the 1 hundred. We 
^4765 WsBwiaepltLced the, right hand figures «f the last 
6671 - fico^odugUt under their re9peetioi<frder§i QunU 
953 ting to annex tiie <gfQ^ers, requised by the rule 
1 in Sect, xri, because, in this oaee, unnecessary. 

$1667.75 
ThuB'we have m product eorre^^onding to each order of the.muUi. 
plier, i^kete pr^iUts are sometimes caued fMiKTiA. rK09OCtB ; their 
amount Vfhen added, the i^tai. product. 

. If any order in the multiplier is fiUbd by a cypher, there will be, 
, of course, no partial product, correspondinff to that order. Thus, 

5. A man gave 1854ollaraa pipe, for 107 pipes of wiae. What 
cost -the whole ? * ^ ' , 

' Operation. J85 

^ 107 ' . 

■ ■ ■' Here» t]ie tens' order is filled by a cypher. It 
1^5 -has, cotj^sequehtly, no partidl produet* 
185." • 



♦19795 il*f. "' 

Hence, the g^nerd rule fof ijf ultipHcation. ^ 

L Plac« the MUI^rIpLIEit xjivd£]|> the mxti^tiplicai^d 90 

THAT TRB SAME okPERS MAT STAND UNDEA EACH OTHER. 

IL MubTTPiT THS.MUI^flPLICAND'.BT EACH SiaiTITICANT 
FIGURE Itf THE UXTLTipLISR, PI.ACITCG THE VIRBT FIGURE 09 
EACH PARTIAL. PRODUCT UNDER THE ORDER OF ITS MULTIPLIER. 

III. Add THE SEVERAL PRODUCTS AS THET STAND. '' Tks 
AMOUNT WILL BE THE PRODUCT REQUIRED. 

Note. You ttill be sure to arrange your partitU prdOluete imreeify, if you 
place the right hand figure of each, exactly under the J^sxt by which ygu are 
multiplying, * " -, • jt 

8 . . 



14 
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fiXAMFIiES FOR PRACTICE. 

6. What will 15 tons of hay come to, at $9(^.78 pr. ton ? 

^119. $3X1.70 

7. What will 857.barrel0 of porkxome to, at f 18.93 pr. barrel ? 

^iw. f 16,223.01 

8. What cost 144 bashels of^haat, at f3.51 pr. bushel ? 

Ant, 9505.44. 
' 9. A maa bought 93 oxen, at #37.00 a head. What did they all 
come to ? An9, f 1,924.00. 

10. At 15 oents pr. pound, whA cost ^SOO pounds ^f sum ? 

. j1im.1|90.00. 

11. What coflt 33 biishtffai oftyt, lit 94 cts. pr. tmsb^i? 

.. ^ns.«31.«^ 

« 12. If a gallon of rum o<Mt«68tsQf., what cost 203 ffaUomr ? 

' Alts, f 117.74. 

13. If 1 pound of snuff Dost 47 cts., what cost 314 ? / 

An^. $147.58. 

14. If a bushel of rye cost 75 cts., how much will 829 bushels cost ? 
^ A«». $621.75. 

U5. tf anfloro of land cost 3T dollars, what will 949 acres cost ? 
• ; ■- An*. $35,113. 

16. iA93x74 Ana. 2«537,682 1 18. ^7,864X209 7,913,576 

17. 47?i4SX91 4,280,822 19. 25,203x4,025 101,442,075 

20. 269,181X4,629 1,246,038,849 

21. 40,634X42,068 1,709,3»1,112 
22.134,092X87.362 11,714,545,304 
28. 918,273,645X1,003,245 921,253,442,978^)25 

In ( zi. it is shown that the product ia-,thQ same, whichever of 
the fhctors is mad6 the multipl&r. Hence, in order t9 proze rmdti- 

I. Invert the arrangement op the pactors, and uulti- 

PLT AGAIN. 

But this is sometimes inconvenient ; therefore, in such cases, 
#; II. If the pirst product was obtained bv the rule ix 

• } ZI, XV, XVI OR XVII^ OBTAIN ANOTHER, BT THE RULE {N { XII, 

xni OR xrv ; and ip the first s^as obtained bv one op the 

LATTER RULBB, OBTAIN ANCtHER, BT ONE OP THE FORMER. 

It is hardly necessary to illustrate these m<Nlei of proof. Wo will, 
however^gnve one example of each. 
I. At $1.25 a' pound, what cost 173 pounds of tea? 

FzasT opjBRATXOft.' ^ Pboop. "• 

173 125 ' 

• . 125 . 173 

865 375 

346 $75 

173 125 



216.25 Anm - 216J35 Am, m he/ore, 
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II. A.t 36 dollOT ft buid, wkH oosl 199,874 buieli of braa^ ? 

189874 m874 

56 sr a conu 8 . 56 

posite number, ■ . .........^ 

whose flcetore 1038999 , ^ 779244 

are 8 aod 7. 7 649370 



T" 



Jtt^. 7,9791944 J.979,944 Ant, a$ hefgre: 

1; 4t 97'd(»llar8 a piece» wlnitcoit934pieefM of Madeletii ? 
*^ %^9 doQars a banelt what cofli 79barrelB of braad^ ? 

3. "Wliat will 763 bandred wC^bt Qf sugar cost, at Id doUan a 
hi^dred'^eight ? ; ' * 

- 4. At 35 dollars a ton, what coat 749 Ions e(f iron 7 

5. At 33 cts, pr. yard, w^at cos'l 16 piedes oT cloth, each contain- 
ing 99 yards? 

6. A ship sailed 96 days at the rate of 195 miles a day. and after, 
wards, 43 days at tbflinita of 98 mOsaa day. How &r did sho'sail 
mall? • . 



.7. 79,600^^1,000. r 

8. 49,000X52,000/ 

9. 607,080X539,063^ 
10. 41,725X687,900^ 



11. 38,603X950,950 
19. 719,314X93,000,333 

13. 37,969,868X98,647,564 

14. 363,464,565X971,899,955 



15. 437,990,913X234,678,956 

16. 934»567^890,I93X345,678,900,194 






^ XVIII. V[e have seen in a preceding section, that 
money is reckoned in the United States in Dollars, dimes, 
cents, dCrC. l!^J;Lese are the denominations qjT Federal. 
Money, In other countries, it is reckoned tKlierently. 
It is important tha( we . should* understand the English 
mode of reckoning" mpney, J[>ecause theve jSi various 
currencies of mctoey, as they are called, in this country, 
whose denominations are the same, though different m 
vdly^e. The following are the denominations of Enoliss, 
or, ' , , 

STERLING M01!r£r. 

4 fartlungs (marK^d *qr.) make- 1 penny, i(marked) d. 
12 pence ** 1 shilling *• s* 

20 shillings '» 1 pound *« - £ 

f?l shillings " , l.gui^ea. 






9 



1» 
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NoTB. JE is the mtfk for pounds. When it is placed before the 
pounds, the marks for the lower denominations are omitted, but 
when after, they must be employed. Thus, £3; 7 ; 9 ; 2 is written, 
instead of 3£, 7s. 9d. dors. 1 farthing is sometimes written id« ; 
2 farthings, id. ; and 3 farthings |d. 

EXAMPIilSS FOR PRACTICE. 

I. How many fartl^ings in 6 shillings ? In 5 shilKngs ? In 7 ? 

' 3. How many shillings in 3 poinds ? In 3 pounds ? In 4 pounds ? 

3. How many pence in 3 shillings ? In 3 shillings ? In 4? In 5 •? 

4. How many farthings in 1 shilKng 7 In 2 shfllines ? 

5. How mmy pence in I pound ? In 2 pounds ? Ans, 240. 480. 

6. At 2 pence apiece^ how many pence will 17 oranges cost t 

7. How many pence in a guinea ? In 2 guineas? Ans. 252. 504. 
-8. How many nurthings in apound ? A. 960. In 1 guinea ? A. 1,008, 

9. How many shilliiigs in 275 pounds ? Ana- 5,500. 

10. How many farthings in 341. guinea* ? 4ns. 343,728. 

II. How many pence in 3 poiuida, 5 shillinffs, and 6 pence ? 

« NoTB. First find the peo^ in 3 poondt, then in 5shiUings, then add- these to 
6 pence. An». 786. 
lA. How many shiU^ngs in 27 guineas, and 18 shillings ? : 

13. How many farthings in 4 ponn^ 9 shillings, and 5 pence f 

14. JIow many farthings in S£, lis. lOd. 2qrs. ? An», 8,250. "^ • 

15. How many qrs. in P,853X. 198. 9d. 3 qrs. ? Ane. 2,739,831^ 

16. ffoir many qrs. m 78,364X. 15s. 7d. Iqr. ? 

We will now give some tables of Weights and Measures.' , The 
following are the denominaUone oi 

AVOIRDUPOIS WEIGHT. 

16 drams (dt.) make 1 oimce,* marked oz. 
16 ounces " 1 pound " lb. 

14 pounds '^ 1 stone ** ato>. 

28 pounds " 4 quarter of a hundred weight, qr, 

4 qrs. or 112 lbs. 1 hundred weighty cwt. 
20 hundred weight' 1 ton '■ ' T. 

Note. By this weight ace woiffhed all coarse and drossy u-ticl^ which arc 
liable to waste,, as groceries, flour, nay, tallow, &c. ; and Ukewiiie aii metals, ex- 
cept those usually called the precious metals; viz. |fol4and silver. It will be 
observed that 112 lbs. make 1 cwt. ■ But mercbants ui 9ur large to\?bs, particu- 
larly in seaports, allow only 100 lbs. to the CMrt. 

Merchants are accustomed to make allowance* tipon goods, bought and -sold 
by Avoirdupois Weight, for the weight of the box,, cask, or bag, which contains 
tnem ; and also for waste, dust, &c. The weight, before theae allowances are 
deducted, is (Sailed gross teeight ; afUrOiey are deducted, it is called net weight. 
In some Anthmetics, rules are ^xeA for deduaing these albwanceej under the 
head of Tare and Trett, which are the names, ^flven to certain deductions. 
Theae rules, howe\ter, are superfluous, for the student, familiar ygii^ principles ^ 
^vill easily make them for himself ' 

17. How many qrs. in 5 cwl,? How many in 8 ? In 6 ? In 12 ? 
18» How many.oz. in 2 Ih. 7 In 3 ? Ih 4 ? In 5 ? 

10. How many V&a, in 6 ^wt. ? ■ Ans. 560t. 
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5110. Howmany dm. in 3 lb*. 3 oz. 7 An». 800. 

Note. First find the im in 3 lbs;, thMi in 3 ez. and add them to. 
gether. 

21. How many lbs. in 7 T. 19 ewt. 7 Ant. 17,808. 

22. How many oz. in 13 T. 25 ewt. 9 qra. 86 Uw. 7 Ans. 494,560. 

23. How mttny dn. in"25 Tr 17 cWt. 3 qra. 13 Iba. 14 oz. T : 

AuB. 14,841,319. 

24. How many qrs. in ^ T. 11 cwt. 1 qr. 2 ttw. 1 m. 3 dxs. 7 

25. How many qrs. ii^ 1,827 1. IS cwt. 3 qni. 15 tt«. 15 oH 15 die. ? 

The following^ are the denomin^tiims of ^ 

^ ' TROYWBIGiQCT. / 

f 24 grains (gr.) make 1 penny- weight, dwt. 
20 penny-weights 1 ounce oz. 

12 ounces 1 pound lb. 

Note. By this weight are weighed jewels, the precious metals, coin, bread 
and Uquors. The quality, fineness, or purity of ffold, far estimated in carats, bv 
which term is meant the . 24th part of any thii^. Pore gold is said to be 2€ 
dsyrats fine ; -but pure gold has been iound to be tod soft for th^ pmpcsts of coin- 
age, since it wears away too rapidly. The law, Uierefore, allows and refMtres 
that there «hould be n^n^led m all ^Id coined, t#o carats, that is two 24th 
parts, of 0Uoy ; by which is meant satasi baser metal, nsualfy cornet^ This is 
standard goUL and is, of coarse, 22 carats fine. ^JS^ndard aUver for coinage, is 
hot estimated by carats. Pure silver is said to b^ ISf oz. fine ; Id dwts. of alloy are 
directed to be mixed with 11 oz. 2 dwts.. of pufe sUver,. so that the <^>mpound 
weighs a p6und. 

Tne^neness ofsilver and ^old is tried in the fijre. If they lose nothing in the 
triid, they are pure ', the gmd is 24 carats, and the silver 12 oz...fiiie. If any 
thing is lost, it incKcates that there was alloy in the metaJ^ and the loss must oq 
deducted, in or(ferto.ascertBin the fineness. ' 

26. How Jpaany grains, in 2 dwts. ? Am- 48. 
^7. How many dwts. in 3 oz. 7 Aw, 00, 

28. How many dwts. In 1 lb. 7 Am. 240. 

29. How many grs. in 1 lb. 7 

Awf. 5,760. H.2 IW. 7 Ant. 11,530. 

30. How many ^wts. in 7 lb. 15 dwts. 7 • . Ant^ 1.695. 

31. How many grs. in 19 dwts. 23 grs. 7 Atu, 479. 

32. How many grs. m 37 lbs. 12 dwts. 13 grs, 7 iim. 213,421. 

33. How many grs. in 273 lbs. 5 oz. 3 dwts. 6.gsB. 7 

34. How many grs. in 1,236 lbs. XI oz. 19 dwis« 33 grs. 7 ^ 

35. How maxiy oz. in 2,325,856 lbs. 7 How many dwts; 7 How 
many grs. 7 • *" ' ). 

36. How many grs. in 75,863,294 lbs, 3 oz. 5dwts. 17 grs. 7 

Aw. 436,973,575,017. 
Tlbe following areithe denominationaot 

AJPOTHECARUSS' WEIGHT. 

#0 gi^ins (gr.) make 1 scruple, marked sc. or 9 

3 scruples ". , 1 dram " dr. or 3 

8 drams " ' 1 ounce " ox» or S 

12 ounces " 1 pound »* ft 

■ 8* 
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Note. Thig weight ia used in wmpounding medicineit. DrngB and medi- 
cineti however, are bought and aold by Avoirdupois weight The poi^d and - 
ounce of this weight-are the same as those if Troy Weight. The subdivision f 
or omaller divisions are different . 

37. How m&ny grains in 8 |. 35. 2 3. ? Atu, 4^09. 

38. How many 5. in 1 ib. ?. * • Atu, 96. 

39. How many 3. in 1^. ? Ans, 34. 

40. How many grs. in 7 ft. ? '. Anf^ 40,320. 

41. Hfiw many gra. in 571b. 9^. 73. 2^. 17 grs. ? Ana. 333,117. 

42. How many gn'. in 275 lb. llg. 53. 13. 8 grs. ? 

43. How maify grs. in 2,134 lb. 9^. 63. 23. 19 grs. t ^ 

The following are the denommatwns of ^ 

DRY nUBASUKE* 

2 pints (pt.) make 1 quart,tnarked qt*. 

2 quarts " 1 pottle " pot. 

9 pottles . "1 gallon " gal. 

8 quarts " 1 peck _x ** pk. • 

4 pecks ** 1 bushel"- ** bu» 

4 bushels ". 1 coomb * " coomb- 

IS^heb" \ " 1 quarter " qr. 

36 bushiKls ♦ ^* I chaldron " ch. 

5 quarters " 1 load " loa^t . 

Note. This meaanre is used to measure grain^ salt, aeede, oysters, coa(» 
roots, lead ore, and all dry goods of I his kmd. 

44. How many pints in a peck ? . Ant, 16. 

45. How many qts. in. 13 bu. 7 ' " .Arts. 416. 

46. How many bu. in 56 ch. ? Antr. 2,088. 

47. How many pts. in 36 bu. 3 pks. 5 qts. 1 pt. ? Ans, ■ 2,363. 

48. How many pks. in 6,254 ba;*? How many qts. ? Howmanv 
pts.? 

49. How many pts. in 21,857 bu. 3 pks. 7 qts. 1 pt. T 

50. How many pts. in' 578,656 bu. 2 pks. 1 qt. 1 pt. ? 

Ana, 37,034,019. 

51. How many bu. in 629 ch. 7 . 

52 How many bu. in 235,079 ch. ? Ant, 8,463,844. 

53. How many pks. in 21,95^,205 qrs. ? 

The following are the denominatUnu of. 

AIiE OR B££R MEASURE* 



\ 



2 pints (pt.) 


make 




quart, marked 


qt. 


4 quarts 


u 




gallon • " 


gal. 


8 galleys 


n ■ 




firkin of ale 


fir. 


9 gallons 


i( 




firkin of beer 


fir. « 


2 firkins 


<( . 




kilderkin ". 


ki]. 


2 kilderkins 


<( - 




barrel " 


bar. 


3 kilderkins 


«( 




hogshead ^^ 


hhd. 


3 barrels 


* 




butt (of ale) 


butt. 
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Note. iThis measure ia used in measaring ale, beer and milk. In London 
the Ale firkin contains only d gallons^ while the Beer &rkin contains 9. Of 
coarse the higher measures differ in thesarae proportion. 

- 54. How many galloRB iA the ale hofrshoad ? Jit«. 48. 

' 55; How many: in the t^c hofj^BheacT? ' ^119. 54/ 

56. How many kils. in 15 baits ? Am, 90. 

57. How many qts. in 13 Ale hogsheads ? Am, 2,496. 
^. How many pts*. in 16 butts, 7 gal. 3 qts. of Ale ? ^ 

Am, 13,350. 
' 59. How many«ftts.. in 5S^ hhds. 6 gal. 2 qts. 1 pt. of Beer ? 
60. How many pts. in 325 bar*. 1 kil.4. fir. 5 gal^§ qts. 1 pt. of 
Beer? 

The following are the (fen^ittiuiiioiM' of . . , - 

;, TIME. 

60 seconds (sec.) make 1 minute, marked m. 

60 minutes^ ^^^ 1 hour , , -^*« . b. 

'P4 hours "^ " 1 day " . d. 

'7 days ** 1 week *« w. 

4 wepks , " 1 month ** . mo. 

13 months, 1 day, 6 hours, or > i % t k 

12 cal^dai Months, \ ^\ conimon or JuKaAjrear yr. 

100 years " 1 century* \ ^ 

Note. The year is called in the table the Julimn year, because the calendur 
was regulated by Julius tJaesv> Emperor of Rome. Tne true solar year contains 
365 days, 5 hours, 48 min]iites, and 50 seconds, instead of 3&5 days^ 6 hours, ac- 
cording tQthe table. Thb. calendar months, that iS, the months, by which we 
reckon th^ear in the Almanac, or calendar, are unequal in length,^but the' num- 
>ier of days in each may easily be remembered by the following stanza. 

" Thirty days hath September, 

April, JunC) and Nprember ; 

February, twenty dght alone, - ' 

All the rest have thirty one. 

Except in leap year ; then in fine, 

February's days we twenty nine." 
But, besides the even days, we have seen that the Julian calendar allows 6 hoars 
to the year. & hours is the quarter of 24 honrs, or of dne day, and tlierefor^ in 
four vciqr^, .this excess will amount ta another day; An allowance is made for 
this, by giving February 29 daya, instead of 28, every fourth year, called Bissex- 
tile, or leap year. But, we have seen, also, that the true excess is. 5 hours, AS 
minutes, 50 seconds,, which is 11 minutes, 10 seconds, less than 6 hours. The 
-Julian calendar, therefore, made- the year 11 minntes, >0 seconds, too long. 
This would make 1 day in about 130 years, or nearly 3 days in 400 years. Pope 
Gregory XIII observed this error and rectified it, by oraetiiig three ieap years 
in every 400 years to be considered as common years, and no additional day to 
be annexed to February. As every centurial year, (Ihat is, year on which a cen- 
tury is completed, as 1700, 1800, &^.,) is a }eap year, it was ordered, that three 
successive centurial j^ears shoald be reckoned as common years, and the fourth 
centuri^year as a leap year. There is a slight error Mill, but it will hardly 
amouQ^o a day in 4,000 years. Pop® Gregory found, likewise, that, in conse- 
quence of the error in the Julian Calendar, the months had fallen back from 
their true places in the year. That is, siiice the year was made longer thrift it 
ought to have been, January, and of course, the other months, began later tlian 
they ought, on each successive year.; so that, in his time, the first da)' of Januar\- 
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came where the 10th shonld be. He) therefore, determined to restore the months 
to their places, by leaving 10 days oat of the calendar, all at once. This was done 
in the month of October, the day after the 4th being counted the 15th, inatoad of 
the fifth. Catholic countries, of coarse^ instantly adopted this ref<xination, but 
it was long before it was adopted in those states, which did not acknowledge tNb 
authority of the Pope, it was niot adopted in England^ until the error had be- 
come a day greater, being eleven days instead of ten. Bv act of Parliament, 
however, in 1763, 11 dajs wereaappresaed after the 2d ot Septemiber, and, by 
the same act^ tlM beginning of the year was transferred from the 26th of March 
to the nt of Jannry. IThe reckonugof dates by the old method is called Old 
Style, by tbp new, New Stylk. To any d^e reckoned by CHd £¥yi0, there- 
fore, vremust add II days, to obtain the same date acoarding.to Che Neio Style ; 
and, if the date, in Old Sftyl^ he between the Ist of January and the 25th of 
March, we must reckon the year, 1 greater : becanse, carrying back the begin- 
ning of the year, from the latter <^ those days, to the former, Jtlirew aU the inter- . 
mediate day a into the nextfoUwring year. Thus, the first of March,' 1750, Old 
Style, is the same as the 11th of March, 1751, ifew Style. Ru8sia.has not yet 
adopted the Neic Style^ and the difference is new 12 davB. This should be re- 
membered in dates coming direcdy from ihat-country, ana allowance made. The 
pupil has, no doubt, often observed in the Alman^clra, that a letta^ is pot for 
Sunday t while the other dajrs of the week are dlmoted by tii^ fiotures 2; 3, 4, Ac., 
or by the first two letters of their names. This letter is called the DofniniceUMi- 
ter. The first seven letters of -the al]ihabet were used by the Primitive Cluris- 
tians, to stand hr the dajrs of the week in the calen(ur. They called the. 
1st of January, A, the second, B, the third, C, and so on, to the 7th| which was 
G. They then repeated the eame lettfire again, calling the 8th, A ; t!^ 9ih, B, and 
s»i on. The letter, which fell v^n SuncUiy, was cdled l^eDonUniecU letter.' At 
the present day, these letters are entirely dkused, in many calendars. Some, 
however, still retain the Dominical letter. In the following couptet, the initials, 
or first letters, of the several words, are the letters, Which fdl on the first days of 
(he months in the year. 

Jan. Feb. ' Mar. Apr. May.' June. 

" At Dover Dwells George Brown, Esquii'e, 

July.- Aug, Sept Oct Nov. Dec. 

Good Carlos Finch A.nd Davi^ Fryer/' 

Of course, if I know the Dominicd. letter, I can easily tell on what day of the 
rresA, any day of any month will happen. Thus, if I wish to Imow on what day 
of the week the 4th of March will happen, in 1830; when the Dominical letter is 
C, I observe that the word, Dwells, answers to March, which, therefore, comes 
in on Monday. The 4th day, then, will be Thuirsday. In leap yeEir,.(Uk«ccouni 
of the additional day in February, two Dominical letters are used, one S^ Janua- 
ry and February, and the other for the rest of the year. The latter of these, is 
the letter, whicD precedes the former in the calendar. Thus, if the Domin- 
ical letter, with wnich leap year begins, be C, It will be changed to B, after the 
last day of February. In <he same inannerj B will be changed to A, A to G, G 
to P, &c. 

Years are reckoned, in all Christian countries, from the bif th of our Saviour, 
which is called the Ckriatian Bra. 

61. How many days in 9 (not calendar) mo. ? Aub. S5i2. 

62. How miny hours in a year of 365 d. 6 h. ? How many min. 
utes ? How many seconds ? . 

Afu. 8,766 h. 525,960 m. 31,557,600 sec. 

63. How many seconds in a year of 365 d. 5 H. 48 m. 50 8«c. 7 

An», 31,556,930. 

64. How many seconds in a man's age, who is 52 yrs. old ; al- 
lowing 365 d. 6 h. to the year 7 How many, allowing 365 d. 5 h. 48 
m.SOs.? Am. 1,640,995,200 and 1,640,960,360. 
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NoTB. For the answeffl- tcKthis exami^, the pupil taav multiply the nomber of 
seconds in one year, (as found in ex. 62 and 63,) by 02, tne numoer of years. 

65. How many secondB from tho commencement of the Christian 
Era, to the end of the year 1,830 ; aUowiog for the length of the year 
as in ex. ^? How manyt allowing aa inex» 637 

66. How many aeco^nds old is tlM world at the end of 1,830, 4,004 
years ha:ving elapoed befi^se the Christian era ; reckoning by each 
mode of allowance ?' 

In the preceding examples, you have been changing 
numbers from one denomination to another. Changing 
numbers, in this way, is commonly called reducing' them, 
and the process, by. which they are reduced, is called Re- 
duction. Then, 

RsiWCTIOltf IS TAB PROCESS OF CHANGING NUMBERS FROM ONE DENOU. 
INATION TO ANOTHER, WITHOUT iLTERINa THEIR VALUE- 

In the examples above j it has been required to reduce 
larger, or higher denominations, to smaller, or lifwer. 

This is called Reduction Desc£Ndino, and is per- 
formed, as we have seen by Multiplication. 

Repvgtion Ascending is. the reverse of this, and is 
the process of changing numbers from lower denomina- 
tions to higher. It is performed, as we shall see, by Di- 
vision. The gieneral rule for Reduction Descending, may 
be expressed as follows. 

I. Multiply the highest denomination given* btthb number re'. 

aUIRED OF the next LOWER, TO MAKE ONE OF THE DENOMINATION MUL« 
TIPLIED, AND ADD THE UNITS OF THE NEXT LOWER, IF AMY, TO THE PRO- 
JDUCT. ■ • . - • ■ ' 

II. Multiply this sum, by the number, required of the next 

LOWER denomination STILL, AND ADD IN, AS BJSFORB. . 

III. ^ocebdthus, till you arrive at the denomination requi. 

RED., 

EX AlttPIiias FOB PRACTICE. 

€7.^ If an in'^ot of silver weigh 3 lb. 6 oz. 13 dwt. what is it worth 
at4 cts.'prdwt.? * Ans: Si.lSl. 

68. In Id \b. 6 oz. 19 dwt. 9 gr. how many grains ? . 

Ansi 66,705. 

69. What is the value of a silver cap, weighing 9 oz. 4 dwt. 16 gr. 
-at3mill8pr.gr.? Ana, j^l3,296, 

70. At 9 cts. a pound, what cost 3 cwt. 2 nrs. 16 lb. of sugar ?' 

- Ans. $36.72. 

71. In 9ft . 8^. IS, 23. 19 gr. how many ffr. ? . Am, 55,799. 

72. At 27 cts. pr. nail, what cost 2 yds. 1 qr. 3 nls. of cloth ? 

Ans, ^^10.53. 

73. How namy sec. in 4 years,, allowing 13 mo, I d. 6 h. to the 
year? - Ans, 126,230,400. 
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74. Hew nwny minattt. tfe tbera, from fht 13th July, at 43 
minatoi pot 9 in the morning to the 5tk Not., at 19 m. past 3 in 
the afternoon. . An9, 165,936. 

75. How many see. in 8 yn, 3 mo. 9 wkf. S d. 19 h. 43 m. 57 aeci 
allowingr 13 mo. 1 d. 6 h. to the year 7 ' ' Jins. 96r,171,8dV. 

76. How many Nconds eld aie'yon ? 

77. ^1 156 T. Icwt. qr. 2 lb. 6 oz. hew many es. ? . 

An§. 5,692,870. * 

78. In 19 lb. 13 oi . 7 dr. how.many dr. ? Ant, 5,079. 

79. In 90X. 17i. 9d. 1 qr. how many qn. 7 iint. 87,353. 

80. In 34 Ibi. 5 oz. 19 dwte. 10 gr. how many gr. 7 A. 198,706. 

81. Ini 27 ft. 9;. 23. 1^. 16 gr. how many gr. 7 

82. At 12 cti a gfain^ what moat ba paid for a gold oup, weighing 
llb.3oz.l3dwt.'l7gr.? 

83. At 6 cts. a pint, what cost 27 ba. 3 pka. 7 at. 1 pt. of wheat .? 

84. At 5 cU. a pint, what cost 16 butts, 2 bar. 1 kil. 1 fir. 7 gaL 8 
qts. Ipt.pfale? 

85. In 16 yrt. 24d how manyiee. allowing 365 d. to the year ? 

Aim. 506»649,600. 

86. A merchant Bold 84yd8. 3qrp. 2 na.jof broadcloth at.§0.50 a 
nail. In return he received 25 boxes of raisins at $4.00 a box,, and 
the rest in flour at $ 1 1 .100 a barrel. How much flour did he receive ? 

87. A farmer sold 6 loads of wood, at 93.00aload^;and;3 ewt. of 
batter, at 9'ets. apound ; and 70 bashela of wheat, at 92.125abaahel ; 
and 93 busheHof rye, at 75 cts. a bushel. In return he received 8 
ploughs, at 1^2.00 apieoe ; 1 jx>k» of oxen, 060.00 ; 1 pr. of hoirsee, 
at 75 doUsxs' apieee ; and the re^t in teoney. How much money did 
he receive 7 Aiis.S20.74. 

Norv. Tbo Issttwo <)ue8tioQftbelonfr to the rtde, eommcmly called Baetsb. 



OBSEKVATTOKS ON MCLTIPL I CATIONj'VOK ADVANCED PUPILS. 

§ XIX. The order of writing numbers for multiplication, xequi. 
red by the rule, is only adopted for the^ake of convenience. We 
need some certain method, and this is as good as any. 

It is manifestly of i^o consequence which of the figures of the 
multiplier is first used, since if the partial products are set down 
correctly, the answer will be the same, whether we beigin on the left, 
on the right, or somewhere in the middle. 

In order to multiply with ease, it is necessary that the 9everal 
producta of all the possible eombiriatione of two digits, should befised 
in the memory ; exactly as in Addition, it was found necessai^ to 
retain the sums of the same combinations in the mind. A httle 
reflection will show, that it is even more necessary to he acquainted 
with a multiplication table, than with a table for addition. For in 
adding, we might add numbers unit hy unitt as children do r but in 
multiplying, this procesa would become very tedious, and liable to 
error. The following table, generally supposed to have been in- 
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vented by Ptthagoias, a Greek philoeopber, eontaine oil the pro- 
docts which are ahwlutely ngeesiary to be learned. It is convenient 
to know the products of numbeii stUl higher. 
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5 
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27 


36 


46 


54 


63 


72 
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In order to find the product of two numbers in this table ; tool 
for one of the vmnbero m the left hand eolumn, and for the other m 
the upper roio. Then^ in a line with the former^ and dhreetly under 
the latter^ you wiUJind the produfioought. Thus, opposite 9, and 
under 6, will be found 54»,the product of 9 and 6. 

The construction of this table is very simple. It may be entirely 
formed by Additioni In the upper row, let the nine digit8l)e writ, 
ten itrwn in order. Then, let every figure in this row be added to 
itself, and the amount placed directiy under the figure thus added. 
By tBs process, the second row is ibund. For the third, add each 
number in the second^ to the one above it m the first. For tke 
fourth, add, in the same manner, the third and first; or. add tite 
second to itself. For th^ fifth, add the fourth and first ; or the third 
and second. For the sixth, add the fifth and &n,ti or the fourth and 
second ; or add the third to itself, and so on. 

The fonher of the two modes of prool) given in the last section, 
is that found in common Arithmetics.. The latter embra'ces several 
varieties, whic^ the inquisitive student will dis^ver for himself. 
Hie natural mode of proof» by reversing the operation, would be to 
diMe the product hyoneojf^the faetoro. The quotient, of course, 
ought to be the other factor. 
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We will give an illustrattoa df tliis method. 

Operation. l^tooi:. Proof. 

MuIUply 68 €8)1^516(37 37)2516(68 

by 37 204 ^Sw 222 

476 *. . . "476 Xr*' 296 

204 476 "--* 296 
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Multiplication may a^ be proved by the casting out i^nineSj . as 
follows : - . * • . .: 

Multiply ?73L6. The ptoof may be explained thus : . 
**y *^ '^.g 672 is even 98 and 6. 

Q 11 is even 98 and 2. 

To multiply 672 by 9 and 2, then, is the same, in efiect* as to 
multiply it by il. 692X9, is, of Qouree, even 9s. In multiplying 
672 by 2, multiply first its even 9s by 2. This product, is, likewise, 
oven 9s. Then, multiply the 6, (excess,) by 2, If this product be 
even 9s,. the whole is plainly even 9s. If not, the whole will have 
the same excess, which the product pf 6 and 2 has. 6X2=1^2=9-4-3. 
Then, 672x11) ought to have 3 for its excess of 98. Casting out 
9s from 7,392, the product obtained above, 3 remains. Hence, we 
conclude the woik right. ■ ^ 

From this explanation, we derive the following rule : 

I. jlEJECT THE 9s FROM f BE MULTIPUER AND MUJL,TIPLICAND. 

II. MtLTIPLT TUE EXCESSES TOGETHER, AND REJECT THE 9s FROM 
THEIR PRODOCT. / - ' 

III. Reject the'9s from t|(e frodOct, and if the excess, 'tl**j8 

FOUND, agree with THE LAST, tHB 6PEIIATION MAT B8 CONSIDERED A^ 
correctly PERFORMED. / "> 

We may prove Multiplication in the same manner, by easting out 
3s, for the reasons mentioned under. Addition. 

We have seen that Multiplication is an abbreviation of Addition. 
It may seem singular that addition should be employed to abbreviate 
multiplication. It is aikct, however,' that by means of what are 
cdHed LogarithfMt the nvLim^ of which we cftnnot explain here, 
tedious multiplications may be performed by the mere addition of 
two numbers. ; . ^ 

We will here insert some useful hints, not found in the ordinary 
Arithmetics. They may be classed under the head of 

. ABBREVIATED, MVLTIPLICATIDN. 

Art. I. It is easier, always, to multiply by small figures, than by large ; 

because we have amalier numbeff to carry. 

Let QB take the foUowing example. 

127S • • ' 

93 - ' 

' Here, we sliaU find it noBt canvenient, after obtaining a product 

3825 ^y ^ ^ multiply (hatproduct by 3 again, instead of multiplying the 

1 1476 inultiplicand by 9. Tne result will ba the same in either case — ^for 

3 times 3 are 9. - ^ 

J18575 



. -T*. 



S^C. 19. WtTlPLlCATIOK* 85 



It ^ be «A)eerved that this operation MllMiflttiie, in principle, with the mle 
for composile nambers. TalEsanother example. 

8136 Here, after multmlying by 8. we mfihii>ly the product thus ob- 
d48 tained^ by 3 ; which is eqwvBient A» nudd^yiag the mii]tip&cand 

, by 24, the reoMining part of the multiplier. Jn ikUcate, we obtain 

6 5088 a aingle prottuet, aohert the common rule would make two neeeeeary, 
195264 Hence, W« may optbn obtain > paeti^l pnonycT, fbou 

^, ^ ONE ALRBADT OBTAIllEi), BT MULTIPLTIKG ACCO&DIVG TO 

2(^17728 TBE BUU FOB C0HP06ITE KITIIBBBS. 

Wken the larger munber ameejireit we ipay ofignfind a s^comi partial pro- 

dtfct bjf divi^Um. ^^^ *<r "* 

Abt. H. We have seen, (izy.^ t^ annezingMipief to aii(y nnmber, mul< 

tiplies that nmnl^r by 10. Now 6 is half often" and 5 timea any number, ia 

half of 10 'dmee the aame ntimber: If, then, we anneit aC cypher to any number, 

and then dii^ that number,, with the -cypher nnnesed, by 2 } we shul ob^ q,' 

result,, equal to 4» times the original number 
> Thua, to multiply 724 1^ 5 ; annex^firstm eypher, thus^ 7,240. Then, take 

lialf of this, and it n 3,620^which is Stimea 724. 
To multiply 531 by 5. Annex a cypher, (hus, 5,3ia Divifde by % and the 

result IB 2,655,. which ia 5 tiinea 531. 

Hence^ Th muUiply by 5, ANNBX A CYPHEB TO THB MULTIPLICAND, A2IO 

DIVIDE Bf 2. . ' *• 

Art. IIL 15 is 10 and 5. Therefore, if we multiply a. number by 10, and 
then by 5, and add the two products, their sum wUl be 15 times the number mul* 
ttplied. But, (I XV.) annexiftg a cypher ia muldpiying by 10 ; and (ii.) half the 
product by lOj is the product by '5, * - 

Then to multiply 337 by 15. 

Multiply first by 10: thus, 3370 
Divide by 2 : thus, 1685 

Add these results : thus, 5055=tl5 times 337. 

, VLeno^^ to ntuUiply by 15, anni^x A CYPHER TO the multiflicakp, A2id 

ADD this result TO HALF ITSELF. . 

Art. IV. To multiply by 100, (5 xv.) we annex two cyphers.r But 25 is a 
quarter of a hundred.. Therefore, 25 timee a number^ a gtuarter ae ^uth as 
100 timea the eame number. Of course, if we multiply by lOQ, -and divide the 
result by 4, we ahall obtain a result equid to 25 timet the number multiplied. . 

Thu^ multiply 452 by 25. 

It is multiplied by lOO by annexing two cyphara \ -thua, 45^300. 

Divide this result by 4, and we pbtmn 11,300=25 times 452. 

Hence, To multiply by 35, annex two cypbeiis to the multipli- 
cand, AND DIVIDE BT 4. ~ 

Art. V. 9 is I less than 10. Therefore, 9 titnea a number is onee that num- 
ber Use than 10 ^mesthe aamp number. Now annexing a cypher, (S xy.) multi- 
plies by 10. If, then, iifter multiplying by 10, we take away cmce <Ae numbert 
we have 9 tvmes the number left 

Thus, to multiply 87 by 9. 870 - 

First annex a cypher, which mulUpUes by 10, and then 87 
talce away once 87. — 

783=29 limes 87. 

So, because $9 is 1 less thsn 100, we can multiply by 99, by annexing ttco 

typheroy and subtracting onte the multiplicand* And, to multiply by 999, ;We 

may annex tkree e^pher^ andaubtraet onte the wtuUtpOcaiidf andso on. Hence, 

To nadtiphf o^ 9, tr £y a nvmher eoumting ^ttt^aX 9#, annvb to 

the multiplicand as many ctphebb as thebb abb Os nr thb. wami^ 

PLIEB, AND subtract ONCE THB MULTIPUCANB. 

Art. .VI. 98 ia two leea than 160. We may, therefore, muhiply by 9d, by 
annexing ttoo cyphers, and subtractinv twice the multiplicand. 97 is three less 
than 100. We may, tberefoee, multiply by 97, by annexing two eyphtrsj 4|d 

9 
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subtnctmg lib^ t»mM tlie mnitiplipa^ 996 is itov'less tfaaii 1^0^ Wenunr, 
therefcire, muldply by 998, by anmexipg three eyjphtrtj andtublntetiiig i%»kt tRe 
ma ltjp licand) and so on. Henoe,' .. 

Whin the mudiipUer conm$t$ ofS or 9»l v>ith other figures foUno, 

ing, AKU^ A8 MANY CliqtfSlW AS TBEJUB AKB FH^pRBi, AND SUBTRACT 
AS MAHC TIMES THE M0LTir^CAND, AS THE MULTIPLIER FALLS SHORT OF 
A I7NIT OF THE NEJiir'HI<3HER OR]>BR. . * > ' 

The aboTo abbreviatipul ajee the moat important of those which 
may be maito in mnltipiio^tiqp, WUhoot the -use of JU>ffarhhm8. 
Many others mighl4)e^tfen ; but the thorough student wu! be able 
to derive them &om tllVpiles in the 'preceding sections, ciomlAied 
wiih the instances noticed here. . SHoh,ure rules iSpi multiplying by 
19, ^, 39, 49, &c.; and also for multiplying by 55, 155, 95, 995, 
955, 555, 50, 550, &c. Indeed, the practised scholar in maltlpfieR> 
tion will, find few cases in w4|||»h. he will ne^be 4b]e to- introduce 
80i)al|.mode of o^ration, shorter them that prescribed by the general 
rttleTornmltiplicatipn, in § xvii. 
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S^BTBACtnpjr. 

MENTAL EXERCISES. 1 ' 

^ XX. 1. 3 boys were skating. One fell down. How 
many did not fall ? 1 from 3 leave how many ? 

2. 5 chairs are standing together, but 2 have broken 
backd. How many are whole ? 2 from 5 leave how ma- 
ny? ' 

3. 6 tumblers stand on a table, and 4 are full of dder. 
How many are empty ? 4 frorti leave how tnany ? . 

4. 8 bottles are on a shelf, and 3 have their noses bro- 
ken off.' How many are whole ? 3 from 8 leave how 
many? 

6. George put 9 marbles on a table, and 3 rolled off. 
How manyv were left? 3 from 9 leave hoV many ? 

6. 7 lamps stand on a table, and 4 are burning. How 
many are not burning ? 4 from 7 leave how many ? 

7. A boy had 9 q^uills. He made pens of 4. How 
many were left ? 4 from 9 leave how many ? 

^ 8 birds were on a tree. A man shot 4. How many 
. were left ?, 4 from 8 leave how many ? 

9. 7 penknives ate on a card. 6areopeni. How ma- 
ny Me shut? &ff6m 7 1eat€f how many t 
■ - 10. 6 diiekehs are together. 2 aye di^nking out of aba- 
sin. How many are not jdrinking? 2 from 6 leave how 
aipy? 



11. 12/lioys w^repkpng iogetber, and 3 went home. 
,.Howmiiny were left ! 3 from 12 Iftave how many ? 

12i X man bought s«i«eral shfeep for J9 dblbrs. ..He 
sold them for 14 dofiars. ^-How many dollars- did hts 
lose ? ^ 14 from 19 leare how qaany^ 

13.-' A boy had 16 tnarbles^ and^gare away 11. How 
many ha4.he left ? 11 frbpT 16 leave hour maay ? 

14. In a school, coiisistingl3f 20 bpys« 13 learn differ- 
^n^ sttKlies, and the r^t learn grammar. How i^ny 
learn grammar ? 13. frcfm 20 ieaye bow many ? 
.. l5. A man bought some goods^worthlS doUa^rs, and to 
.. pay for them, jfare a barrel of flour worth 8 dollars, and 
the rest in money. How WOfh mqney did fee give ? 8 Itoin 
18 ^vfe bow many ? * ^ 

16. A farmer lia!t 21 shegp, and a dog killed 5. Hottr 
maoy had he left'?. 5 fr6m ^1 leave.how many t 
. 17. Inf^ orchaVd, xonsistihg of .27 trees, 1^ bear ap- 
ples, and the restbear pearB.. How: many bear pears ? 12 
from 27 leave how many ? 

18. „ George had. 26 c^nts, and sj^ent 11. HOw many 
had he left ? 11 from 26 leave how many ? 

19. Samuel had 12 books, and lost 3. How many had 
he left ? 3 from 12 leave how many t 5 fi?om'^l2 leave 
how many? 6 from 12? 8 from 12! 11 from 12? 2 from 
12 ? 7 from 12 ? 10 from 12 ? 

20. 4 from 15 leave how inany ? 10 from 1& ? 9 from 
15 ? 8 from 15 ? a from 16 ? 12 from 16? 2 from 16 ? 13 
from 15? 14 from 15? 7 from 15? 5 from 151 6 from 
15? 11 from 15? 

21. 6 from 17 leave how many? 5 from 17? 7 from 
17 ? 4 from 17 ? 8 from 17 ? 9 from 17 ? 3 fnwn 17 T 8 
from 17 f 11 from 17? 10 from 17? 12 from 17? 

22. 16 meQ were in a boat. The boat upset and 12 
were drowned. How many were left ? 12 from 16 leave 
how many ? 5 from 16 ? 4 from 16f 3 fr6m 16? 7 from 
16? 8 from 16 ? 18 from 16 ? 15 from 16? 9 from 16? 

10 from 16 16 from 16? 

' 23. 5 from 13 leave how many ? 4 from 13 ? 10 from 
13? 7 from 13? 9 from 13 t 12 from^l3r8 from 13? 6 
from 13 r 11 from 13? 

24. 8 from 14 leave how many? 6 from 14? 4 from 
14 ? 10 from 14 ? 7 from 14 ? 2 from 14 ? 12 from 14 ? 

11 from 14 ? 3 frpm W 5 from 14? 9 from 14 1 
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2&. 6 from 18 leave hoW many ? 7 from 18 ? 8 from 
18? 10 from 18? 9froml8? &froml8? 4 from 18? a 
from 18 T 2 from 18 ? 11 from 18 ? 12 from 18 ? 13 from 
18 ? 14 from 18 ? 15 from 18 ? 16 from 18 ? 

26. 7 from 19 leave how many ? 8 from 19 ? 6 from 19 ? 
5 from 19 1 4 from 19? 3 from 19? 2 from 19? 9 from 
19? 10 from 19? li from 19? 12 from 19 ? 13 from 19? 
14 from 19 ? 15 from 19 ? 

27, Repeat the * ^ 

SUBTRACTION TABUB. 



1 from 1 letves 


4 from 4 leaves 


7 from 7 leaves 


12 1 


4 5 1 


7 8 1 


13 2 


4 6 2 


7 9 2 


1 4 3 


4 7 3 


7 10 * 3 


15 4 


4 8 4 


T , 11 4 


1 6 6 


4 9 .6 


7 12 5 


I 7 6 


4 10 6 


7 13 6 


1 8 7 


4 11 7 


7 , 14 7 


1 9 8 


4 12 - 8 


7 15 8 


1 10 9 


4 13 9 


7 16 9 


2 from 2 leaves 


5 from 5 leaves 


8 from 8 leaves 


2 3 1 


5 6 1 


8 9 i 


2 4 2 


5 7 2 


8 10 : 2 


2 ^3 


5 8 3 


8 11 3 


2 6 4 


5 9 4 


8 • 12 4 


2 7 5 


5 10 5 


8 13 6 


2 8 6 


5 11 6 


8 14 6 


2 9 7 


5 12 7 


6 15 .7 


it 10 8 


5 18 8 


8 16 8 


2 11 9 


5 14 9 


8 17 9 


3 from 3 leaves 


6 from 6 leaves 


9 from 9 leaves 


3 4 • 1 


6 7 1 


9 10 1 


3 5 2 


6 8 2 


9 11 2 


3 6 3 


6 .9 3 


9 12 3 


3 7 4 


6 10 4 


9 13 '4 


8 8 5 


6 11 5 


9 14 5 


3 9 6 


6 12 6 


9 15 6 


3 10 7 


6 13 .7 


9 16 7 


3 11 8 


6^ 14 8 


9 17 8 


3 12 9 


6 15 9 


9 18 9 
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28. 2 from 9are how many? 2 fyom 19 ? 2 from 29? 2 
from 39 ? 2 from 49 ? 2 from 59 T 2 from 69 ? 2 from 79 ? 
2from89?2from99? 2 from 109? 

[iiet the teaeher here take 3 from 9, 3 from 19, and so on, until l^e has gone 
throi:^h all the cambinations, that can be made in this way, in the same manner 
as directed in Addition, f YU.] 

29. 4 from 7 leave how many ? 4 from 17? '4 from 27? 

4 from 37? 4 from 67? 4 from 87? 4 from 47? 4 from 
67t 4 from" 77? 4 from 97? 4 from 107? 

.30: 8 from 16 leave hDw many? 8 (rofn 26? 8 from 
36? 8 from 46? .8 from 56? 8 from 66? 8 fi^m 76? 8 
from 861 8 from 96 1 8 from 106.? 

31.' 7 from 15 leave how many .? 7 from 26? 7 from 35 ? 
7 from 45 ? 7 frojij 56 ? 7 from 66 ? 7 from 86 ? 7 from 
95? 7 from .106? " / 

32. 9 from 9 leave how many? 9 from 19? 9from ?9? 
9 from 39 ? 9 frecm 49 ? 9 from 59 ? 9 from 69 ? 9 from 
79? 9 from 89? 9fr©m 109 ? . 

33. 6 from 15 leave how many ? 6 from 25 ? 6 from 45 ? 
6 froitt 36? 6 from 55 ? 6. from ^ ? 6 from 75 ? 6 from 
85 ? 6 from 95 ? 6 from 105? 

34* 6 from 7 leave how many? 5 from 6? 5 from 9? 

5 froin 8? 5 from II ? 6 from 10? 5 from 12? 



^ XXI. 1. Write the following numhers on your 
«late, take away, or svhtract the lower one from the up- 
per, and set down the diilbreneeiQ figures. 

7 8 6 5 8 9 4 5 7 9 8 5 

3 5 2 3 4 7 3 2 5 6 6 4 t .. 

2. Take an example of some higher orders. 

90 80 60 40 70 50 30 90 200 500 600 
30 70 120 30 50 20 10 60 100 200 300 



I"*'*'* 



800 3000 8000 90000 400000 7000000 ^00000 

500 1000 6000, 70000 200000 60QpOOD 400000tK) ^ 

3. Take an example whose several «igiufi«ant figures 
are use^. 

20800 38009 570308 60605 47023 580321469 
10400 21003 140205 30201 21013 210110357 



• I 



10400 17006 

9* 
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Hence, it is evideiiti that, in finding the differences of 
number Sf vnits of the same orders must be taken from 
each other, and their differences put in the places of the 
orders employed* 

(Tke pupil should be taught to explain operations in SiH>tractioa by r^'peating 
the process aloud atf in AdiUtion.] * . 

16. Here are some further examples. 

93570S34 76583424 56349679 45987686 5795786314 
82350113 .M372313 33126663 32744352 2133332202 

29763022 67896789 23232323 .78978978 59^800394267 
12341011 12341234 12111211 23562467 22000001^002 
The papil will obserre, that it matters not on whick tide he be- 
gins to pMfonn the abore example*. He will find Jt beitt* however, 
to accustom himself to commence on- the rigrht, us this will be ne- 
eettary in most of the examples, which follow. Neitoer is it of any 
conseqdence how the given numbers are set down, nor which is 
written uppermost, if units are always taken from units, tens from 
tens, &c. But the mode w^iieh we have used above, is altogether 
' the most, convenient ; viz., to place the larger namfcer above the 
other, in such a manner ii»Vih€ wmem-dera may ttand under eueh 
other; that is, units under units, tens under tens, dec* 

We must caution the pupil against subtracting units of 
different orders frtm one another^ since 6 tens from 9 
hundreds are neither 3 tens nor 3 hundreds. But 6 tens 
from 9 tens are 3 ten^^ and 6 hundreds from 9 hundreds 
are 3 hundreds. 

19. A man, having 26 acres o£ land, sold 9. How many had he 
left? ♦ 26 

9 units cannot be taken &om 6 u^its. 9 . »« 

17 Ans. 
But 9 units caa be taken from 26 units, and the, remainder is 1 7. 

20. A merchant had 53 yards of doth, and sold 16 yards ; how 
nlany had he left ? 5d 

6unit8 cannot be taken &om3 units. But 6 16 
units ^ay be taken from 53 units, leaving 47 -^ 
units, or 4 tens and 7 units. From this, take the 37 Ane. 
1 ten, and there cemi^n 3 tens, and' 7 units, or 3.7. 

21. Let the Ib^wing examples be performed in this way. 

72 91 34 76 321 465 317 645 239 
34 e» 15 68 113 219^2 173 164 

38 39 /~ ■" " 

1542 2187 58632 32984 53890 3124 
1213 1234 13472 15763 41763 1216 
We might perform all examples in Subtraction in this manner ; 
bat an easier method is the following. 
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22. In a cistern there were 73 gallons of water, and 25 were used 
out. How many were left ? 

Instead of proceeding as Sefiire, I first separate the 73, which' is 
7 tens and 3 units, into 6 tens, and 1 ten and 3 units ; or 6 tens and 
13 units, thus, 60 4- 13 = 73 

I then separate the 25 into 2 tens, and 5 20 -[- ^ = 25 

units, thus, • « 

> Then 5 units fVom 1 3 units, leave 8 units ; 40 -.(- ^8 = 48 
and 2 teiis from B tens, leave 4 tens. The ans^ver therefore is 4 tens 
and 8 units, or 48. 

This process is nothmg more than taking one of the tens, and 
writing it with the units, for the sake of convenience. This is 
called BORROWING, and is the reverse of carry tag in Addition. 

23. The United States declared themselves independent on the 
4lh of July, 1776. How many years from that time, to the 4th of 
July, 1829 ? 

Here, the tens in the less number axe more than those of the 
greater. We must, therefore, 6orr0io one of the hundreds. Sepa- 
rating then as beforoi we have 1000-l-7d0-|-120+9=1829 
Ahd> 1000+700-}r 70+6=1776 

Therefore, the answer is O-f- O-f- 50+3= 53 years. 

Now, this process may be performed in the mindy without any 
actual, separation of the parts. For, we. see, that the figure front 
whic^ we borrouDi becomes one less^ and ^ the number to which we 
unite' wfiat we borrowed^ becomes 10 greater, because it is of a lower 
order, 

24. A man' raised 763 bushels of wheat, one year, and«i651, the 
next. How much more did he raise the second year than the 
tirst? 851 

Here, we increase the 1 unit by 10, . naak. 763 i 

iiig it 11 units, fVom which wo subtraet the 

3 units, leaving 8. We then diminish the 5 88 Ans.' 
tens by l^n, leaving 4 tens. But we cannot take 6 tens from this. 
Therefore, we borrow again in like manner. 
> In the same manner, perfbrm the following. 

25. From a garrison containing d,56S men, there were sent away 
2,764. How many were lefl P • , A*is 6^60 

26. In 1,800 there were 903 post-offices in the United States, and 
in 1,828 tliere wero 7,530. How much had their number incroas. 
cd. Ans. 6,627 

27. During the whole American revolutionvthe continental troops 
employed were 231,971, aiid the militia ^,163. How many more 
continental^ troops, thati militia.^ .^^.175,808 

You have now been leirning to perform Subtraction. Then, 

SUBTJI^CTION IS FINDING TUK l»IF»BRRNCK B£TW£EN TWO M7UBEK6. 

Of course, it i^ ejeustly the r€V€rse 9f Addition. 

Tub differknck'founo is caxxbd ths REMAINDER, 
Tub number, subtracted, is caluld ths- SUBTRAHEND, 
Tub numbbr, raoii vvuicii tub si/stiuction is vadb, is calijih 

THB ^IINUEND. 
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— between two numbers, signifies that the latter is to 

be subtracted from the former ; thus, 5—2=3 signifies 

that 5 less 2 equals 3. This sign is called minus, which 

is a Latin word meaning less. 

From the preceding -examplest ^e derive the following rule. 
Place the idbtaahend uNDtui tiHE mjsvesj>, so that the bave 

ORDERS KAT STAND UNDER EACH OTHER. . BeOIN AT THE RIGHT, AND 
TAKE EACH FIGURE .IN THE SUBTRAHBNJC» FROJA THE ONE ABOVE IT. If 
THE FIGURE IN THE MINUEND BE TOO SMALL, INCREASE IT BY 10, AN/) 
DIMINISH THE NEXT HIGHER ORDER OF JTHE HIT^UEMD BT 1. 



^ XXir. 1. A man bought a farm for 7,608 dollars, and being 
in want of money, sold it for 6,139 dollars. What did he lose ? 

7000+500-^-90+18 7608 

6000+100+304- 9 „ ^ 6139 

[. ^ 1000+400+60+9 1469 Jfw. 

* £(erc, we are obliged to borrow m the emits place. Bat there are 
no tens in the upper number^ . Now, as we must borrow -a tent and 
t here are no tens to take it from, we must take it from the hundreds. 
We have separated the orders, to show how this is done. We take 
1 hundred from the 6 huhdreds, leaving 5 hundreds. 'This 1 hun- 
dred contains ten ienSt of which we borrow one ten, and set down 
the remaining nine tens in the temf placie. We then subtract each 
«frder of .the lower' separately. It is plain that, without separating 
the orders, we should have obtained the .same answer, if after bor. 
rowing, we had called the 6 hundreds, 5 hundreds, &nd the tens, 
9tcn% 

2'i A man owns stock in a bank, to the amount of 5,003 dollars, 
but the bank failing, he sold it for 1,328 dbUarsx What did he lose ? 

4000+900+90+13 - 5003 

1000-1-306+20+ 8 1328 

300(^+600+70+5 3675 ^^n*. 

The result is here, evidently the same as it would have been, if, 
afVer borrowing, we had called the 5 thousands, 4 thousands, and the 
hundreds and the tens, 9 hundreds and 9 tens.* 

3. A man, having 60,000 dollars, lent 13,846. How many had 
he left ? Am. |f46,154. 

4. In a storm, the crew of a. vessel "were obliged to throw overboard 
^oods to tHio amount of ^69^,893. The whole carg^o was worth 
5S200,0O0. How much was left ? , Ans, $130,107. 

5. A man had g30,000 of which he invested g7,600 m bank 
stock. How much was left ? "" Ans. ff 2^,400. 

6. A person owed $9,000.00 and paid 96,872.32. How mucH 
did he then owe 7 Am. 12,127.68. 



7. Take 936,859 from 3;000,33l | 9. Take 87;964,321 »roin 230,449,00a 
v'^. "72,869,993 "230,470,000 j .10. * 280,112,780 "1,275,003,006 
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Hence, If a ctpher ok ctprbas occtm wuere the rule requires 
A fiourb of the MuvnENo;ro bb diminibbbo, cau. BAeu ctfher a 9, 

AN&SIHUVIBH THE NEXT SIONIFCANT FIGURE BY I. 

-EXAMPLES FOR PRACTICE, 

11. A person- had property to the amount of [(62,007, of which 
he lost by a fire, jgl2,l48. What had he left ? Ana. $49,859. 

12. A wine merchant bought 721 pipes of wine for 2^f846 and 
sold 543 -pipes for 86,049 dollars. Dow many pipes has he left, and 
what are they worth to him ? Ana, 178 pipes — worth to him ©4,797. 

13. From 200,000 take 99,999. Ana, 100,001. 

14. From 100,000 tlike 55,555. Arts, 44,445. 

15. From 360,418 take 293,752. Am. 66,666. 

16. From 64,026 take 9,254. Ana. 44,772. 
After hormoingf the rule in most Arithmetics requires to increase 

the neiLt %ure of the aubtrahendj instead of dimini»kmg the next 
figure of the minuend by 1. The effect upon the anmcer is the same 
in both cases. We h%ve given that which is simplest in principle, 
and easiest in practice. We will illustrate the other method, how. 
ever, by an example, and leave the student to choose for liimself. 

- From 32 
Take 16 

. 16 Ans, 

Here we borrow, and,' by our rule, must diminish the 3 tens by 1 
ten, leaving 2 tens. From this, we take the 1 ten, and the remain. 
der is 1 ten.^ 

The other rule does not diminish the 3 tens, but increases the 1 ten, 
by 1 ten ; making 2 tens. This taken from 3 tens, Icates 1 ten 
remainder,, as before. 

A fi B 



C D F 

We have here two lijies, marked A B, and C D» If 
we should take from A B, a portion equal to C D, (viz. 
A E) there would remain E B. 

Then A B may be called a minuend^ C D, a subtrahend, 
and £ B, the remainder. 

If to C D, I should add a portion (D. F) equal to the 
remainder E B, the whole, C F, would be just as long as 
the remainder A B. Hence, to prove Subtraction, 

I. Aok) THE REUAINDEU AND THE 6UBTRAUEND. ^ TlIEUl SUM OUqilT 
TO EQUAL THE MINUEND. 

Also, if from the minuend, A B, I take the remainder, 
E B, a portion, A E, will.be left, just as long as the sub- 
trahend, C D. Hence, to prove Subtraction, 

II. Take the aEHAiNDEE from the minuend, The dipfere^ck ^ 

OUGUT TO BE^qUAL TO THE SUBTBAHEKDy 
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MXASCnXS FOR PBACTICE. 

21. Take one from one million. 

33. A man having ^365.90 lays ont $168.99. What has he left ? 

23. In Boston, in 1,810, there were 33,250 inhabitants, and in 
1,820, 43,278. What wjas the increase in 10 years ? 

24. In 1,820, in Boston there were 43,278 inhabitants, and in 
New- York 123,706. What was the difference in numbers ? 

25. A man's income is £2,963.47 and he spends Sl>^96-89. 
\\ hat does lie save ? 

26. A gentleman bought a house and garden for |12,963.31.. The 
house alone was worth |il0,876.69. What was the garden worth, 
and what was the house worth, more than ^the garden 7 

27. 7,800 — 4,390 | 29. 334,657 — 211.761 

28. 40,809 r- 13,963 I 30. 288,367— 189,367. 

31. 573,842 -•473,841 

32. 27>635,231,594i,333 — 1,999,998,764 



OBSERVATiaNS ON SUBTRACTION FOR ADVANCED PtJPlLS. 

§ XXIII. The pupil will perceive that Subtraction is a process 
exactly the reverse of Addition, For, as Addition teaches to bring 
several numbers together into one nan, so Subtractioti teaches to 
separate a single number into two others. He will also see.that U is 
not only reverse in principle, but alsainall its practical operations. 
For, while, in Addition, we often carry something forward to the 
next higher order ; in Subtraction, we take back, or borrow, from 
that order. Hence, also, it will be- evident, that, in performing an 
operation, in which it is necessary to borrow, we must always-^gin 
on .the right. For, in borrowing, we take a unit from the next higher 
order. Therefore, we must proceed from right to left, and of course 
begin at the right hand. 

The order of writing, prescribed by the rule, i» only adopted fi>r 
convenience. It brings the individual figures between wnioh the 
subtractions are to take plaice; near ^ach other. Which number 
should stand uppermost, is a matter of indifference. The arrange, 
nicnt, prescribed by the rule is the one usually adopted. 

Besides the modes of proof given in ti^e last section, Subtraction 
may be proved by casting out 98. As the Remainder and Sub* 
trahend, added together, ftre equal to the minuend, the rule is the 
same, in prinqiple, with that for proof of Addition. . The excess of 
9s in the Minuend, ought to equal the expejis, obtained from the 
Remainder and Subtrahend. Hence, to prove Subtraction, 

I. Cast out the 9s from the i^emainpeb anb svbtkAhenjd, and 

SET down the EXOSSSES OPPOSITE. 

II. Oast out the 98 from these ezcbssbs, and place the rbsDlt. 

JNO' EXCESS OPPOSITE THE VXNITBND. > 

III. Cast out the 9s from the ^iinubnd^ and, if. the operatiok 

HAS BEEN OOBRECTLY PERFORMED, THE EXCESS WILL AGREE WJtH TB^T 
J.ABT FOUND, 
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division; 

MENTAL EXERCISES. 

• 

§ XXIV. 1. A boy divided 4 apples equally between 
2 of his companions. How many did he give each ? If 
you divide 4 into 2 equal parts, how. many will there be 
in each part? 

% A gentlemioi bought & little bpoks for 2 o£ his chil- 
dren. How liiany did he give each ? If yoq divide 6 into 
2 equal parts, how many Will there be in each part ? 

3. A boy, having 12 peaches, divided them equally 
among 3 of his companions. How many did he give 
each T If you divide 12 into 3 equal parts, how many 
will there be in each part^ 

4. A man placed 16 sacks of grain in 4 equal heaps. 
How- many sacks in each heap ? If you divide 16 into 4 
equal parts, how many will there be in each part ? 

-5. George arranged 18 marbles in 3 equal rows. How 
many marines in each row? If you divide IB into 3 equal 
parts, how nviny will there be in each part ? 

6. Lucy put 24 pins on a square pin-cushion, so tlMit 
there was an equal number on each side. How many 
pins on each side ? If you divide 24 into 4 equal parts, 
how many Will there be in each part ? ' ^ 

7. George made a five cornered figure with 30 pencils, 
putting an equal number of pencils on each side of the 
figure. How many pencils on each side ? If you divide 
30 into & equal parts, how many will there be in each 
part? 

8. In a window ther^ are 35 panes of glass in 7 rows. 
How many panes in each row ? If you divide 35 into 7 
equal parts, how many will there be in each part ? 

9. A man put 36 logs in 6 equal piles. How many 
lags in each pile ? If you divide 36. into 6 equd parts, 
how many will there be in each part ? 

10. 5 boys found a purse containing 25 silver dollar^!, 
and agreed to share the money equally. How many 
dollars had each boy ? If yoti divide 25 into 5 equal 
pairlsy how many will there be in each part ? 

11. 20 boys chose sides to play ball. Inhere were 2 
sides. How many on a side ?- If you divide 20 into 2 
equal parts, how many muU there be in each part ? 
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12. If you travel 7 miles an hour, how many hours 
will it take you to travel 42 miles ? If you divide 42 into 
7 equal parts, how many will there be in each part? 

13. If you divide 24 into 6 equal parts, how many will 
there be in each part ? How many, if you divide 18 ? 
How many, if 36 ? If 42? If 48? If 54? If 60? 

14. If you divide l4 into 7 equal parts, how many in. 
each part ? How many, if you. divide 21 ? How many, 
if28? If35? If 42? If 49? Jf 63? If66? V 

16. If you divide 64 into 8 equal parts, how many in 
each part? If32? Ifl6? If 24? If 40? If 48?. If 72? 
If 56?' 

10. If you divide .33 into 11 equal parts, how many in 
each part ? How many, if 66 ? How many, if 99 ? If 22 ? 
If 44? If55? If77? If88? 

17. If you divide 48 into 12 equal parts, how many in 
each part? If 24? If 96? If 108? If 72? If 84? If 36? 
If60? 

18. A man having 8 oxen, yoked them in pair^. How 
many pdirs had he ? How many twos in 8 ? 

19. A boy having 12joranges, found he could give 3 
to each of his companions. How many companions had 
he? How many threes- in 12 T . 

20. A man divided 1^ cents among his children, giving 
them 5 cents apiece. How many cluldren had he ? .How 
msLuy Jives in 15 ? 

21. A merchant had 18 tea-cups, and he told his elerk 
to place them in piles of 6 cups each. How'many jhIcs 
were there? How many sixes in 18? 

22. I wish to divide 16 boys into classes of 4 boys 
each. How many classes can I have ? How mnny fours 
ial6? > 

23. If a hundred dollars gain 6 dollars interest in 1 
year, in.how many years will it gain 48 dollars ? How 
many 6s in 48 ? . 

24. How many times 3 in 9 ? In 6 ? In 12 ? In 36 ? In 
33 ? In 27 ? In 24 ? In 15 ? In 18? 

25. How many times 5 in 25 ? In 35 ? In 45 ? In 55 ?Jtt 
10?In 15? In20?In30?In40?In50?In60? 

26. How Qiany times 4 in 8? In 32 ? In 16? In 24 ? In 
40? In 36? In 44? ln48Mn52? 

27. Repeat the 
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, 


13 in 13 11 




9 18 2 




13 26 2 




9 ' %7 3 




13 39 3 




9 36 4 


p. 


13 52 4 


ST. 


9 45 5Xi 


13 65 5 


-i 


9 54 6 


QQ 

• 


13 78 6 


OB 

• 


9 63 7 


* 


13 91 7 




9 72 8 




13 104 ff 




9 81 9 




13 117 9 





f 
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28. 3 boys had 15 cents apiece, and they agreed to di- 
vide the whole among 5 poor persons. How many cents 
did they give each ? . 

20. 9 boys had 12 marbles apiece, and they put them 
into 3 equal parcels. How many were in each place ? 

30. A man bonght 5 yards of cloth at 12 shillings^ a 
yard. How many dollars did it come to, allowing shil* 
lings to a dollar ? 

31. A man bought 4 loads of wood, at 3 shillings a load. 
How many dollars did it come to ? 

' 32. How many times 3, in 6 times 2? in 9 times 2? 
in7timesl2t 

33. How many times 7, in 3 times 14? in 2 times 21 ? 

34. Row many times 2, in 3 times 8 ? in 7 times 4 ? in 
9 times 6 ? 

35. 18 twos are how many 36. ? how many 4s. ? how 
many Os. T 

36. 12 threes are how many 9s. ? how many 6s. ? how 
4s.! 

37. 16 fours are how many 8s. ? how many 32s. ? ho.w 
many 2s. ! 

38. 10 threes Bie how many 5s. ? how many 15s. ? how 
many 6s.? 

30. 8 nines are how many 3s. ? how many 4s. ? how 
many 12s. ? 

40. 6 fives are how many 15s. ? how many lOs.? how 
many 3s. ? 

41. 4 nines are how many 12s. ? how many 2s. ? how # 
many 3s. ? 

42. tens are how many 5s. ? how many 3s. ? how 

43. 3 sixteensBXt how many 48. ? how many 12s. ? how 
many 8s. ? 



$ XXV. The learner will observe that, in the last section, the 
examples have required him either, 

I. To SEPABATB ▲ KUMBBR INTO 8BVBKAL BQUAL PABTS, or 

II. To niCD BOW OFTEN OBB NUMBBB IS CONTAINED IN ANOTHEB. 

The following examples are illustrations of these two operations. 
The same, numbers aro'employed in both. 
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I. A mtn htd IS acres of toad, whielrlM wkbsd to Ahm off into 
4 eqoAl lots. How mutj acros nuglit ho hsfo in eoek lot T 

la ' 

Fifst, take one acre lor eaeli lot. This will make 4 aerea. — 

Siibtfaet the 4 from 12, and 8 acres are left. Thea take one 8 

more acre for each, making 4 more, and sabtiaet aa before. 4 4 

are left. Take 1 acre for each again, making 4 more, snb. -. 

tract again, and nothing js left. We ha>Te now diatriboted 4 

all theland into 4 equal lots. 4 

This we did, by taking one acre, for eaoh lot, 3 tunes saocessiTeljr. 
Bat one acre, taken thrtt timtmm 3 fCras* Therefore, each lot wiU 
isontain 3 ackes. 

II. A man had 13. acres of land, which be wished to divide into* 
lots of 4 acres each. How many lots had he 7 

12 
First, take 4 acres for one lot, and 6 are left. 4 

8 
Tbeni 4 acres for another, and 4 are left. 4 

Then, 4 acres for another, and nothing is left. 4 

4 


We have now taken all the loto of 4 aeree, which it is possible to 
take ftom 13 acres, and nothing is left. On looking back, we see 
that we have taken 4 acrea away 3 times. Therefore uiere are 3 lots. 

From these illustrations, we see, that, in both these 
cases^ the practical operation is the same ; and consists^ 
simply J in finding how often one number is contained in 
another. 

We see, moreoyer, that, we may find how qften one number ie eon>- 
tained in miother, by repeated Subtraction, This howeyer, would 
be, often, a long ' and tedious process. If, for instance, it were re. 
quired to .find how often 3 was> contained in 3,739, we should be 
obliged to subtract 3, one thoUoawi^' two hundred emd forty three 
limes, in order to obtain the answer. For this reason, a shorter 
method has been contriyed, called DnriszoN. Then, 

DIVISION IS A CONCISB MBTHOD 0» FBEFOaMINO MANY SUBTEAO« 

TioNs OF TBC SAMB NUHiBE. Of courso, it i» exocHy the reveroe of 
MtUtipUeation* 

You see that two numbers are almays given ; one to be 
I repeatedly subtracted : and another, from which the re* 
I peated subtractions are to be made : or, kk other words, 
one to divide by^ and another, to be divided^ 
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/TsStNUMMft* «|VSNi TO PlVIBB BT^tfiOAIXlD TUB OlVlSOB. 
/ThS mrMBHtt OTVMfy TO BE DmDBD« IS Ci|AJ^TBB DIVIDEND. 
I ThB BESOLTr OBTAINED BY DIVISION, IS CAUJBD THE QUOTIENT. 

" ss^^'&e^xreei?- two numbers siffnifi^s tkdt the former is 
to be divided by the . UUter, Thus 6-t-4^2 signifies that 
S divided by 4, e^als 2. 

* -Bat this ngn is not often ased. The most proper mode qf indica- 
tiil]gt Division, is, to wriU the Divisor^ imtnediattly undtrihe.Divu 
dendf loitk a line between them. As the whole dividend ought to be 
divided, in order to render the Division complete, if there be ahy 
thil^g left, we must write it over the Divisor^ and annex it to the 
Quotient ; thereby indicating the- Division of this part t becanso it can- 
not be actually j>er/orm€*irf. Thus 23-1-7 is written ^^ or the Divi- 
sion* is perjQInjMd thus 3f • This will be treated of more fully, 
hereafter. 

In Subtraction, we have seen,, that the difference, left, after taking 
the Subtrahend from, the MiaueB^, is called the Remainder. So» 
likewise, in, Division, which is a concise Subtraction, if there bo 
any thing left, after taking away the Divisor ^ often as possible, 
it receives the same name. - This excess must, of course, be less 
than the Divisor ; for, were it not, the Divisor might be taken away 
a^n ; which would l)p impossible, were the Division completely 
performed. Then» 

The excess sometimes i^bft, aftbb performing Division, is call- 
ed THE REMAINDER, which must edwaye be lees than the Divisor. 

•Note. It will be s^ep, idkat, Ito Divkion tannoi 6« eonndared complete, uu- 
til the Retnoindsr t^ apnsaed t» the ^tuMtUnty as explained above. 

In order to-undBntand division, we must 4»faBefve, that, as the 
quotient shows, of how many times the divisor, IriiuB dividend con- 
sists, the quotient multiplied into the divisor will equid the dividend. 

The Dividend^ therefore^ corresponds to the Product^ -^ 
in Multiplication ; and the Divisor and Quoiieiity to the 
two factors. This gives us a new definition. 

Division is finding a factor, which, MUfTTiPLiEO by the Divisor , 

WlUi produce the DiViDEND. 

•JQXASIPI.B6. 

1. A man bought 3 barrels of eider for ^ dollars. What did he 
give a barrel ? * 

Set down the dividend, 9, with the divisor, 3, on thetkrft of it, and 
a line between ; thus. TheOt think what number you 3) 9 (3 
must multiply the divisor, 3, by, to produce the dividend, . 9 
9. This is 3, which place on the right of the dividend, -^ 
for a quotient. Multiply the divisor by it, and place the 

product, 9, under the dividend, 9. Subtract it from the dividendt 
and nothing remains. Therefore 3 is the answer. In like manner 
perform the following. 
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2. A ftnner paid 16 d»llan f)r ploaghf, giring 8 dollatf apioee. 
Hew ittanj ploughs did Jitf hay ? 

3. If you can tri^Tel 'lOmiles in 8 hours, how far can yoa travel in 
Ifaour? 

4. With 63 dollars, liow many yards of cloth can yea bay at 7 
dollars a yard ? - 

5. One man is 24 days performing a piece of work. How long 
would 4 men be about it ? 

6. Divide 18 by- & Divide 28 by 7* 

«• 16 *• 8 «• 33 " 3 

-" 25 ** 5 " 45 •« 9 

If the dividends in the last example were to have each a cypher 

on the rig^it, it is plain, we should have the same answers, with a 

cypher on the right of each. 

7. Divide 180 by 6 Divide 280 * by 7 

" 160 " 8 " 330 ** 3 

" 250 " 5 " 450 " 9 

8. Examples of dividends with cyphers on the right. 
Divide 8.000 by 4 Divide 35,000 by 5 

•« 6,600 "6 «• 64,000 ** 8 

" 4,800 "8 • " 56,000 " 7 

It is plain, howeviBr, that if the dividend consist of ma- 
ny significant figures, we cannot find the -quotient in this 
manner. But, as .in Multiplication, we multiplied each 
order separately, so, in Division, we may divide each oT" 
der separifitely^ and unite the several results. Thus, 

9. A man travelled 369 miles, at the rate of 3 miles an hour. How 
many hours was he travelling ? 369 consists of 300+60+9. 

Divide 300 by 3 Quotient 100 

" 60 " 3 " 20 

-9 *• 3 •* 3 

Unite the results 123True Qvo'nt. 

3) 369 (123 The same Is thus performed, with. 3) 369 (100 
3 out sepmting the orders. The 300 20 

-•.* quotient is found for each order, and 3 

6 Uien multiplied by the divisor, and 69 ^-> 

6 subtracted from the dividend. On 60 123 

— <— the -right, cyphers are annexed to — >- 

9 the quotients and products, to show 9 

9 their real value. And, on the left, 9 

«— . these cyphers are rejected, as unne. — — 
cessaiT in the operation. The quotient fWres are likewise n ritten, 
one aner another, in the order of their vahies, instead of separately. 
In subtracting, also, instead of bringing down all the figures of the 
dividend, which remain^ we bring down only that, which as neit to 
be divided. 

Of course, if any order of the dividend is a. cypher ^ the 
divisor is contained in it^ jxd timeSf and a cypher must 

10» 
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be pl<ice4 in the ^uoti^nt, so that the quotient figures, to 
the left of it, may stand in their proper places* 

10. A man paid 802 dollars for land, at 2 dollars an acre. H%w 
many acre»did hebiiy ? Ane. 461. 

11. I buy flour to the amount of 884 dollars, giving 4 dollars a 



barrel. 0ow many barrels do I buy ? 


An8, 221. 


12. Divide 777 by 7 
*• 60jB *♦ 3 
«» 936' " 3 
•• 482 " 2 


Divide 8,642 by 2 
« 6,006 *« 6 
«• 9,999 " 9 
" 3,906 ♦* 3 



[,'tl^>3S fer each order has been divisible by the divisor, without any remaia- 
dfer. The pupil should recite the process ot division, in these and the following 
oiafoplcs, aloud, giving the names of the several orders, in succession.] 

In the preceding examples, it is unimportant on which side we le- 
gin to divide, if the quotient figures are correctly arranged^ Here- 
afler, we shaH see, that it will be necessary to begin on the left, it 
may happen that the figures of some of the orders will loave a re- 
mainder, when divided. For example, \^ 

13. At $4..00, a box, how- many boxes of oranges can I bay for 
^72.00? 4)72(18 

Here the figure in the highest order 19 7. 4 is in 7, .4 
only once. Therefore, 1 is the greatest quotient figure i— . 
I can obtain for that order. 'Thqre is a remainder of 3. 32 
I join this 3 (tens,) that is, 30 units, to the 2 units, maJi- 32 
mg 32 units, find divide both together. 4 is in 32, " 8 — 
rimes. Therefore 18 is the answer. 

14. In 3,134 pints, how matiy quarts ? ^ne, 1,567. 

15. In 9,83G gills, how mfiny jnnts ? (.4 giUs make a pint.) 

^«*. 2,459. 

16. In 9,872 lbs. of cheese, h9w many ohoeses of 8 pounds each 1 

Ans. 1,234. 

17. I put 816 lbs. of butter in bo;ces of ^ lbs. each. How many 
boxes are there ? Ans, 1 36. 

18. In 783,954 barley-corns, how many. inches ? (3 barley-corns 
make 1 inch,) f Ans. 261,318. 

19. At 7 dollars a barrel, how many barrels of flour can I buy for 
525 dolls. ? ' 

20. A merchant sold 7 cwt. of nee for $22.75. What was that 

« (jwt, ? 

21.*Divide 125 by 5. ' 3,375 by 9. 5,274 by 9. 83,136 by 6. 

Hence, when there is a remainder left, on dividing 
any order, consider it asso many teiis of the next lower 
order, to which frefx it, and divide tlie whole together. 
TJbis is the opposite of carrying, and may be called 
carrying downwards* , 

If it should happen, that any order of the dividend is 
■^ioo small to contain the divisor, a cypher must be placed 
* in the quotient, for that order;, and the order itself m;ust 
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be treated exactly like a remainder, in the preceding ca- 
» ses : that is, it miLSt he considered as so many tens of the 
next lower order^ and prefixed accordingly. 
• In case it should he the highest arder,^ we must divide 
the first two figures of the dividend^ in order io obtain 
the fir St jquotient figure. 

32. In 13S quarts^ how many gallons ? An9, 34; 

23. In 216 pints, how many quarts? Arts. 108. 

24. In 824 quarts, how many pecks ? Ans. 103. 

25. In 8,412 quarters, how many ewt. ? ^n«. 2,103. 

The process will be shorter, if, instead of writing down 
each product in order to subtract it, we perform the sub- 
traction in the mind : and if, when there is a remainder 
after dividing any order, we prefix it, as directed above, 
' to the next lower order, without writing it down. Thu5, 

26. In 48 pecks, how many bushels? -4 | 48 

12 Quotient. 
We must divide by 4. 4 is cpntaiiied in 4, .1 time,, and in 8, 2 
times. In this base we may set the qtiottent immediately under the 
dividend. ' ' 

27. In 56 pecks; how many bushels ? Ans, 14. 



28. Divide 7,984 by 4. 

29. " 8,763 " 3. 

30. " 91,88a •• a 

31. "47.332 "4. 



32. Divide 66,672 by 9. 

33. " 33,222 " 6. 

34. '* 882,924 " 6. 

35. «• 9,999,333 " 9. 

This kind of mental Division is called Short Division. 

When eofih product is actually written down and sub- 
traded^ the process is called Lokg Division. Sh^rt 
Division is commonly employed, wh^n the Divisor is 
less than 12. 

' Thus far every divisor has been a single figure, and the following 
As the piocess of Division, Short Dtotsion being employ ed. 
I. PukCE THE Divisor, at the left of the Divioevd. 
II. Begin at the left, divide each order of the Dividend by 
TH^ Divisor, and write Trie result in its proper place in the 
Quotient. 
III. If for ant order of the Dividend, a significant Quotient 

FIGURE cannot BE OBTAINED, WRITE A CYPHER IN THE QUOTIENT ; AND 
IP ANY THING REMAINS AFTER DIVII^ING iiNY ORDER, PREFIX IT TO THE 
^tKT LOWER ORDER. 

EXAMPIiES Ton PRACTICE. 

36. Divide 18,945 by 5. Ans. 3,789. . 

.37. Divide 14,756 by 7. Ans. 2,108. 

38. Divide 27.954 by 9. Jins. 3,106. 

. 39. Divide 108,423 by 9. Ans, 1^,047. 
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40. Divide S259^62 by 6. i4M. 43,227. 

41. Divide 271,835 by 5. Aw. 54,367. 

42. Divide 409,876,960 by 5. Am. 81,975,392. 

43. Divide 290,874,224 by 8. An». 36,359,278. 

44. Divide 321.942,201 by 3.. Ant. 107,314.067. 

45. Divide 225,631,832 by 4. Ant. 56,407, 958. 

46. Divide 200.000.000.007 by 9. 800,000,202 bv 6. 400,001,000 
by 8. 372,984 by 4. 361,060.707 by 7. 18,325.429,002 by 2. 
987,654,321,005 by 5. 



MENTAL EXERCISES. 

^ XXVI. 1. George had a top, but by accident he 
split it into 2 equal parts. What part of the whole top. 
would one of those pieces be called ? Ans. One half. 

Then if any thing, or number, be divided into 9 equal 

parts, each of those parts is called one half of that 

thing. ^ 

We have no single character to express a ba|f. We therefore 
employ a different mode of Notation, from that Qsed for whole num. 
bers. As there is one thin^ divided, and this one thing is. divided 
into two parts ; we take a 1, to signify the one thing, and write a 2 
under it, to signify that it divided into two parts ; thus, |. 

2. How many halves make a whole one ? Ans. Two 
halves, written f . 

3. A man divided an acre of ground Into 3 equal parts. 
What part of the whole acre was one of the portions? 
Ans, One tniRD. What part were 2 of the portions ? 
Ans. Two tHiRDs. 

Then if a thing or number be divided into three equal 
parts, one of those parts is called one thirp, and two of 
those parts rvro THIRDS. 

To write one third we take a 1, because there is one thing divided* 
and write a 3 under it, because the one thing is divided into 3 
equal parts. Thus one third is written i. Two thirds are twice as 
much as one third: we therefore take a 2, instead of a 1, and write a 
3 under it ; thus, |. 

Or, it is plain,, that if 2 things be divided into 3 equal parts, each 
part will.be twice as great as if only one thing were divided. Now, 
if 1 thing be divided into 3 equal parts, eadi i>urt wUl contain one 
third of that thing. Of course, if 2 things be divided, each part will 
contain two thirdf. In order, therefore, to write two thirds, we 
take a 2, because 2 things are supposed to be divided, and write un. 
der it a 3, because the 2 things are supposed to be divided into 3 
equal parts. Thus, two thirds nre written |. 
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4. How many thirds make a wbbl^ one ? Ans. Three 
thirds, written I . 

6. A: man cut a stick of timber into 4 equal parts. What 
part of the whole stid^ was one of the pieces 1 Ans. One 
FOURTH, or ONE QUARTER. What part were two of 
them ? What part i^ere 3 ? Then, if a tking or number , 
he divided^ ^c. ' . 

Tjo write eneftn/rtkj we take 1, &c. [Let the reasons be given.] 
Then, one fourth i^ writieni, twofourtkst }, ctnd three -fourths^ |. 

6. How many. fourths make a whole. one? How writ- 
ten ? 

/ 7. Ka yard ofeloth he divided into five equal parts, 
what part of the whole, will one of the portions be I Ans, 
ONE pjFTH. What part wUl« ? 3 ? 4 ? 

Then, if a thing or number he divided, i^c. 

One fifth ut written \ \ two tifths, f ; three fifths, | ; and four 
fifths.!. ; 

8. How many fifths make^a whole one ? How written ? 

9. A box, capable of holding a "bushel, is divided by 
partitions into 6 equal parts. W^^^ P^F* ^^ ^ bushel will 
one of these divisions liold ? What part will 2?3?4?5? 

Then^ i/.a thing or number be divided, SfC. 

One sixth ia written 1 ; two sixths, f ; three sixths, f ; four 
sixths, f ; five sixths, f . - 

10. . How niany sixths make a whole one ? How writ- 
ten*? 

11. There are seven days in a week. What part of a 
week is 1 day ? Whatpar-t are 2 days ? 3 days ? 4 ? 6 ? 6 ? 

Then, if a thing or number be- divided, ^c. 

\% How is one seventh- written ? Ane, \. Why ? 
How are two sev^ilths written ? Why ? Three sevenths I 
Why ? Four sevenths ? yfhy X Five sevenths ? Why ? 
Six sevenths ? Why ? 

13. Hdw many sevenths make ia whole one ? How 
written ? ' 

14. In a mile are 8 furlongs. What part of a inile is 
one furlong? 2 furlongs ? 3? 4? 5? 6? 7? 

Then, if a thing or number be divided, S^c. 

15. How is one eighth, written ? Ans. \. Why ? How 
are two eighths written ? Why ? Three eighths ? Four 
eighths? Five eighths? Six eighths? Seven eighths? Why? 
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16. How many eighths make a whole one ? How writ* 
ten! 

17. In one square yar4 are 9 square feet. . What part 
of a square yard is a square foot? 2 square feet ? 3 square 
feet? 4?B?6?7?8? 

Then, if a thing or number be dividedf^ ^c. 

18. How is one ninth written? An^, ^ Why? Two 
ninths? Three ninths? Four ninths^! Fire ninths? Svk 
ninths ? Serein ninths ? Eight ninths ? Why ? 

19. How many ninths make a whole one? How writ- 
ten ? 

20. In one cent^ are 10 mills. What part of a cent is 
a mill ? 2 mills ? 3 mills ? 4? 5 ? 6 ? 7? 8 ? 9? 

21. How is one tenth written ? Ans. ^^. Why ? Two 
tenths? Three tenths? Four tenths? Five tenths? Six 
tenths ? Seven tenths ? Eight tenths ? Nine tenths? Why? 

22. How many tenths make a whole one ? How writ* 
ten ? ^ 

We haTtt now bedh karnittg the Kotatiofii ^that is the maimer of 
wrUing) fornart of numbere, aa far AM tenths. It is unnecessary to 
go iarther, for, by observing the above, the pupil will be able to 
write, for himself, ai y part, or number of parts of a unit» or any 
iSingl^part of a higher number. For he will observe, that two num. 
Iwrs am always employed, with a line between them ; and that the 
number, from which the name of the part is derived, is always writ, 
ien below this line. If, then, he wishes to take one such part of a 
unit, be writes ji 1 above the line ; if he wishes to take 3 such parts, 
he writes a 3 above the line ; if 3, he writes a 3 ; if 4, a 4 ; if 5, a 5 ; 
if 733, he writes 723 above the line. Or, if he wishes to take one 
such part of fteo units ; he writes a 3 above the line ; if of 8, a 3 ; if of 
4; a 4 ; if of 947, he writes 347 above th«4ine« 

r" mxAm?tE9 Ton vnAcncB. 

1. Write six twentieths. Ans. y^. Write one twenti- 
eth of 6. Ans, ^0 V 

NoTS. We see that the two answefs are the eame, that is, that one i»entiet/t 
j5 f of si^, i» eqtuti to six tieentieths <^ I. ' ' 



2. Write 16 forty sevenths. An$, i^. One forty se- 
venth of 15. Ans. i^. 

3. Write 12 twenty sixths, 13 four hundred arid fifty 
eighths. 

4. Write 25 eighty fourths. 3 fiftyniinths. 2 fortieths. 

9ROMISCIT0178 EXAMPLES FOR MENTAL EXERCISE. 

1, What do you understand by one half of any thinj ? 4ntf. If any 
ibing, or number be divided, ^c, 
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3. "What do JOB ondenUnd by on« twentieth of any thi&f ? 6 
twoniiethi ? 

3. What do yoa undenUnd by 4 fifUu of any thing ? 3 fifths 7 

[The teacher ahoold continue to aak (faestioiii mmilar to tfaete, until the pnpil 
woflwen without besitatirak] 

4. 9 is I of what number ? 3 ? 4? 5 7 67 7 7 8T 9 7 10 ? 11 ? 

5. 3ia|ofwhatnmnber737 47 5 7 6 7 77879710711712? 

6. 3 iai of what number 7 3 7 4 7 5 T 6 7 7 ? 8 7 9 7 10? 11 7 12? 

7. 2 ifl ^ of what number 7 3 7 4 7 5 7 6 7 7 7 8 7 9 7 10 7 11 7 12 ? 

8. 2of-} ofwhatnumber7d7475767778?971071l712? 

9. 1 ifl i of what number 7 1 is i of what number 7 2 is I of what 
number? 

10. 1 18 \ of what number 7 2 ie } of what number 7 3 is | of what 
number? 

1 1. 1 is :| of what number? 2 is } of what number 7 3 is f of what 
niuibei 7 

12. 2 is -^ of what number 7 4 is f of what number 7 6is| of what 
number? 

13. 4 is f of what number 7 6.is | of what number 7 12 is f of 
whatnumwr? 

14. 6 is I of what number 7 9 is | of what number? 12i8| ofwbat 
number? 

15. 8 is .^ of what number ? 12 is f ofwbat number 7 l&is f of 
what number ? 



^ XXVII. Expressions like the above are called 
Fractions. Then, 

FkAXmONS AKB BXPRBSSIONS FOR PARTS OF NUHBERS. 

They are called fractions from a Latin word which 
means broken ; because they stand for numbers divided 
or broken into parts. 

The term integtr, a Latin word, signifying whole, is a|>plied to the 
one whole thing or unit, of which fractions are broken parts. 

' ThS liOWBR miMBBR IN A FRACTION IS CALLED THE DENOMINA. 

TOR ; because from this, the Fraction receives its mtme, or denom^ 
ination. 

Thb vmn^KVMBtnrtt a fraction is called the NUMERATOR ; 
because from this, we know the number of parts, for which the Frac- 
tion stands. The Numerator is, usually, tees than the' Denomina- 
tor. When this is the case, the Fraction is called a Frofkr Frac 
TioN. Sometimes, however, the Numerator is not less than the 
]>enoininator, but is equid to it, or greater^ When. this is the case, 
the Fraction is called an Improper Fraction. 

It has been seen, that, when the Numerator and Denominator are 
equal, the Fraction is equal to a whole one, or a unit. Thus, |, ^, 
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4 < f 9 a 9 ^' ^^ ^^^^ equal to 1. Then, as the Numerator of a 
Proper Fraction is never as great as its Denominator, a Piiopf!R 
Fractioj^ is always less than a uNit. ' Of coarse, an Improper 
Fr4ction is never less than a uNrr« 

{ is an Improper Fraction. It may be separated into the two r| 
Fractions ^ and i. j^* as we have seen, is equal to 1. Therefore 
^ is equal to 1 and |, or, as it is commqnly . written, 1\, A whole 
number and a Fraction, written thus, are together called a Mixbo 
number. ^ is an Improper Fra<;tlon, and may be separated into 
■} and J. But each of these is equal to 1. Therefore, they are* 
together equal to 2. V is J more than y. Hence, ^^'=2j. 

Hence it appears, that, as tften 09 the Denonunti&r of an Improp- 
er Fraction jg contained in the NumeratoTr so many whole onee, or 
Integers are contained in the Fraction; andj that if the DenomirifUor 
loill not divide the Numerator exactly, a Proper Fraction will re- 
main. Hence, also, any Improper Fraction may be changed, or re- ■ 
duced to a whole or mixed number ; and in order thus to reduce it, 
we must, 

Djviqe the Ncherator bt tbe- Denominator ; write 'tnE Re. 
maindbr, if there be any, over the denominator, and annex the 
Fraction, thus formed, to the Qdotient. 

S^AJIPIiBS FOR PJtACTICE. 

1. Reduce V ^ * whole or mixed number, Ans, 9J. 

2. Reduce V- Ans. 9j. V- ^^^- ^h V- ^^*- '^J- 

3. Reduce »|8. Ans. 523. an^s. Ans.b6&. ^»|*^- Ans. 
2425. 

4. Reduce ^V^'. «V'- ^*V^'- ^''V'^- i33|065, • 

5. Reduce o''^^4-*3|.i, 7000^0007, oooy^oos, 

0.*^ReduCe 71123^45480. 4e663^eai7, 33232^11136, 

S 9 3 4 8 3.2* 1 7 6 8' • 

8 • 

In the following examples, tliis process is reversed. 

1. How many 4thB. in 1 V How many in IJ ? In If ? 
In If? 

2. Howmany n5ths. in 1 ? In 5 r In 1} ? In If ? In 7| ? 
»: How niany 7ths. in 7? In 8 ? In 12 ? In 7^ ? In 5^ ? 
4. How many 12ths. in 9 t^^ ? In 7 j% ? In 3 tV • ^ ^ 

,■'- ? In 8 -2_ ? 

'\ How many 6ths* in 3 ? In4? In&f? Int^tln 

8? In9|? In 12? 

6. How many 27ths. in 3? In2 ? In 5 /^ t Ans.^. 

^ 7. How many lOtlis. in 15 ? In 13 yV? I" l"'}!? 
ins. «rV? W- W- 



/ '' 
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Here we hmltiply the whole number hj the number expresskig 
}he parts, and add in the additional parts, if there be any. By this 
process, we obtain an Improper Fraetion. Hence, the process is 
called) reducing a whole or mixed number to an Improper FraeUon. 
The operation, as performed above, is as follows : 

Multiply the wholb ncmbbr, bt thb nujuee ezfebssiko mx 

PAJITS, AND ado the NuMEEATOR OF THE FRACTION, IF THERE BE ANT* 
TO THE PAODUCT. ThE SlTlf WILL BE THE NUMERATOR AND THB MuZ.- 
'I^PLJER, THE Di>::?0MI9AT0R OF THE RESULTmO IMPROPER. FRACTION. 



§ XXVIII. From the nature of Fractions, it is evident that Dwis- 
hn may he expressed by a Fraction, For, in Division, the dividend 
4s to be separated into & number of parts, denoted by the divisor. 
Hence, 

Division uay be indicated by writing the Divisor under tab 
Dividend in the form of a Fraction. ^ 

This mode of indicating Divisioh was ^ven § xxv. 

Hence, also the general principle. 

All Fi(ACTioNs are isistances of Dr^isiON, in which tfSi^ NuutR- 
ATOR is the Dividend, and the Denominator thf Divisor. Qf 
course, 

The value of a Fraction i^ the Quotient, which arises frou 

©IVIDINO the NuMERAf or BY THE DENOMINATOR. 

When thie dividend is not less than the divisor, division may be * 
both indicated and performed. When it i* less however, Division 
<;an only be indicated. We may therefore give a brief rule, for the 
case when the dividend is less than tf^e divisor* We are the rath> 
ej inclined to give it,«though the case is yery simple, because we 
have often seen pupils much perplexed by it. ' 

If the dividend be lesfi than the divisor f wRits the divisor tTNDER 

THE DIVIDEND, AMI THB FRACTION FORMED WILL BE THE ANSWER. 

EXAUPI'BS TOR PRACTICE. 

Divide 37 by 45. 81 by 83. 97 by 120. 15 by 31. 17 by 19. 
-27 by 245. 383 by 384. 2 by 231. 3 by 756. 16 by lfi5. 4 by 
71. 326 by 525. 482 by 491. 374 by r,693. 

"The pupil will observe, that where a less juunber is divided b^ ti ' 
greater, dU fractional quotient found, shows what part the dividend 
^s of the divisor, Thus,l is the seventh part of 7, and l-«-7=:4. 52 
is two sevenths of 7 and 24-7=if, and so on. 

It IS common, likewise to estend the term part, to numWrs, great- 
er than those, of which they are said to He parts; thus. When the 
*<}ue8tion is asked what part of 3 is 1, the answer is, one third,=f. 
When it is asked what part of 3 is 2^^ we say two thirds, =}. In like 
Bianner, when it is asked, what part of 3 -is 4, the answer is four 
thirds, ^. When it is asked what part od? 3 is 5, the answer is five 
thirds, -4, and 60 on. Hence,. , 

n 
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Enery ^actwn€h<nD$ what part the Numerator is of the Denmnin- 
at»r. Of eoane, IfnaCATWO Division is hnding what part of thk 
mvnoii IS EQUAL to Trt* DiviDHND. Therefore, to find what part 
one fmtiAer ie of aiiathtT^ 

MaKX the NirilBBR CALLED THE PART THE R01|BRATOR OP A 
fRACTlON, A19D THE OTHER XOHBBR THE DENOMINATOR. 

Note. This nde must be strictly followed, without regarding which nwmbei' 
iaihe ^eoter. This is sometimes caUed, finding the ratio of one nvmber to 
another, ((^c.) The Fraction obtained ezpressea the ratio o^'thc denominalgj: 
to the numerator. 

EXAMPl^ES OF FINDING PARTS, OR RATIOS. 

1. What part of 5 is 1 ? A. J. What part is 12 of 5? A. ^ 

2. WhaVpBrto£9is6? A.|. Is3 ? isl5 ? ial9? 
a. What partis 16 of 25 7 ^ hat part of 25 is 16? 

4. What part of 3,684 is 27,942 ? What part is 3,684 of 27,942 ? 



$ XXIX. 1. A Gentlettian paid 6,372 dollars, for 36 acres of 
Iftnd. How lAueh did he give an acre ? 

Here oiu^ divii^ consists of two figooeis. We 4)6372 

catinot therefore, diyide by the 4ast rule. But we 

know that 4 times 9 are 36 ; and that 4 times 9 acres 9)1593 
are 36 acr«is» If Wte divide, Aen, by 4^ we obtain the * ■ 

price of 9 acres. We'iBan then ^divide this price By A. 177 
• 9 and obtain the price of 1 acre. / - 

2. If 56 hogsheads of molasses cost 2,016 dollars, 3)2010 

what cost 1 hogshead ? 2X4X7=56. Therefore,- 

if we divide by 2, we shftU obtain the price Qf hatf , 4)i00a . 
as many hogsheads, thai is, o^ 28 hogsheads* If -^ 

^ we divide tKu. result hy 4, we shall obtain the price 7)252 

of 6 hogsheads. If we divide this result by 7, we - ■■■ • ■-» 
shall obtain the price of 1 hogshead, which is required. A. • 36 
Hence, to divide hy a composite numher. Resolve the divisor 

INTO FAGTOAB, AND D1VU>E BT THOSE FACTORS SUCCESSIVELY. ' 

EXAMPLES FOR PRACTICE. * 

3. At 15 dollars a hhd., how many hhds. of sugar can be bouglit 
. for.#4,500? A. 300. 

4. At £18 a touy how many tons of iron can be bougl^ for 
^,2i0? A. 125. 

5. If an acre of ground cost ^5, what numl>er of acres wiU 
|9»375 buy ? A. 3Z5. 

6. If a hhd; of moksses cost 227, what number of hhds. will 
85,940 buy? A. 220. 

7. Divide 6,894i)y 18 I 12. Divide 273,045 hy 15 

8. Divide 57,960 by 36 13. Divide 714,357 "by 21 



9. 


^" 39,942 *• 18 


14. 


*• 2,295,495 " 45 


10. 


" 265,824 " 24 


15. 


" 3,575,635 " 85 


11. 


« 333,225 *" 25 


i& 


" 27,966,232 " 56 
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It 18 to be observed, that, in ma&Y instancesi^e. havf remtiaiets 
when the division is completed. The pupi^jou^' not readily diacov* 
er, in dividing by composite numbers, how to^3 the true remainder. 
We will endeavour to explain the manner, b7 an example. 

17. How many cubic yards in 369 cubic feet ? 

There are 27 cubic feet in a cubio yard. There. 9^69 
fore,. we must divide by 27=9x3. Divide first ■ / ■ 
by 9 thus, . 3)41 

There is no remainder — Then by 3 ; thus, -^— 

Here we have 2 remainder — But this does not 134-9 Retn. 

signify that there are only 2 cubic feet left.- For 41, the firstuno- 
tient shows that there! are 41 9*8 in 369. Then each unit of the ^uo- 
tient 41, is 9 units of the dividend, 369. Now, in dividing this 41, 
there ie left a remainder of 2 units. But if 1 of these units is 9 
units of the dividend, 2 of them will be twice as much *, that is, 18 
of the dividend. Of coarse there are 18 cubic fbet left. Then, 
when there is a remainder en the laet Dwisiott, we nmet mvUiplff^^ 
that remainder^ by the first divisor, to find the true remainder » 

18. At 36 dollars a ton, how many tons of ifon can I bi^ with 
47(^? 35=7Xi5 Diyidety 7, thwj, 7)7«l . . v 

* Thwt.by 5, thus, 5)108-fQ. 



21+3 
Multiply the last remainder 3 by'^e first divisor 7, as directed 
by rule. 7x3=21. -Then if there had been n^. remainder on the 
first Divisionr 21 would bq the true remaindier. ' But the fitst divk- 
ion left 6, which must, tfaere£bre, be added to the 21, making 27 the 
tme remainder. Then when the -divisor is resolved into two fac. 
-tors, in order to find the-tfud remainder, we must multiply the last 
refnainder by the first dwieor and add in the first remainder. 

For ^miiar reasons,' when the .divisor i« resolved into several 

factors, multiply each remainder ^ arising after the first division, by 

all the preceding dimsors, and add the products to ihefirstsemainder. 

19. At g25 a barrel, how many barrels of brandy can I buy for - 

$263 4 A, 10 if - 

^^ At JS27an at^, how many acres of land can I buy for $9l8 ? 

A.36^^. .. 
ei. Divide 853 by 54J A..15ff ^ 

22. Divide 971 by 63. A. 16 f f . " ' • 

^3: Divide 4,761 by 45 I 95. Divide 333,22f hy 49 . 
- S4. " 9,898 •* 72 26. *• 641,641 «* 36 '* 



^ X^X. 1. At It) cents a poUnd, how many Ib$. of 
raisins can I buy for 80 cents ? • ' 

We saw in Multiplication, Ihat, if a figure were rembv: 
ed one place to the left^ it was increased in a tenfold 
proportion ; that is, U was multiplied by 10. «■' 



r 



* 
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Sk) in Division! which is the reverse of Multiplication, 
if a figure be reino'red one place to the rights it is dimiji- 
ished in a ten-fold proportion ; that is, it is divided by 
10. 

To divide 80 by 10, then, take aviray the cypher on 
the right, and the 8 will be one place lower ; that is, h 
will be in the unitsV place instead of the tens' : of course 
its value will be diminished tenrfold. The quotient, there- 
fore, is- 8. 

Now if the -divid^ttd had been 89, instead of 80, tak- 
ing away the wonW have changed the 8 tens, to 8 units* 
as before ; that is, would have diminished them l^n-fold, 
or divided them by 10,. and as 9 is not great enough to 
«Anake another ten, it would have been the remainder. 
Then, 

RSMOVING THE RIGHT HAND FIQURC OF ANY NUltfES DIVIDES^ IT BT K^ 
Aail> TdE FiGUBE SO.AESIOVilD IS THE REMAINDER. 

The same reasoning wiH show that removinfftwojig- . 
ures from the right of a number divide^ «7*J5y TOO; eneT" 
thai the two figures so removed are^ the Remainder.. 
Also that removing, three^ four\ five figures, and so <?«, 
from the right of a numfber," divides it by l,iOQj 10,000, 
a^id so ony and that thtfigurep; so removed^ are (he Se- 
niaindersp Hence, to divide by a number, consiating of 1,. 
with cyphers annexed, 

" ReJUOVE as MAN7 FIgCTRES FROlt tHE RIGHT OP THE DIVIDEND, AS TH»L - 
DIVISOR CONTAIN& CVPHBRS. ThB FIGUREB-SO RBHOYSD, WILL tk THE 
RBMAJNDER ; THOSE NOT Ri;MOVED,'TH£ QUOTIENT. 

. Note. It %vill not be necessary, actually, to take the figures away ; but m^reW 
40 pllacea'point, to separate the quotient and remainder. 

_ ^ * fSXXlHPIiES FOR 1»KACTICE. 

3. How many dollars in 7»963 ce&t^ ? A. $79 J3. *' 
• 3. How many dollars in 87,555 mills ? A. $87,555. 

4. 100 men were to share equally a prize of $9(7,543% ' How OMth^ 
was each man's share ? A. $975.43* . • . 

5. Tn an army of 100,000 men, an amotrnt of pay of $2,775,O0(^ 
was distributed, each man sharinff an equal sum wiUi the retsl^ 
What was each man's share ? A< ||S7.75. 



6. Divide 33 by 10 

7. " 46 » 10 

8. " 360 " 10 

9. " . 945 " WO 



10. Divide B1.960 by 100 

11. » 230,893 •» 100 

12. " 679,821 " 1,000 

13. " 850,325 « 10»QOS 
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§ XXXI. 1. At 1(40.00 a hofB]ietd» how many bossheacU of 
molafwes can I buy for $320.00 ? 

40 is a composite number, made up of the factors 4 and 10. First 
divide by 10 according to the rule ; thus, 1,0)32,0 

Then by 4 ; thus, 4)32 

8 hogsheads. 
3. Paid 80 laborers $570.00 distributing it equaUy. How many 
dollars had each ? 

80=8X10 Divide by 10, 1.0)57,0 

Then by 8, 8)57 



„ • 7+1 Rem. 

This remainder, of course, is one 10, or. 10 dollars by the rule in 

§xzu. 

3. The paymaster of a garrison, distributed 5,845 dollars equftlly 
ftmpng 700 men. How many dollars did each re(Seive ? 
700=7X100 Divide by 100, 1,00)58.45 

* Then by 7, . 7)58 

8+2 Rem. 

TliQ 2, remahider. is of coui^se, % huii4reds=200, to b& added to 
the 45. firttremaiudfr. The true remainder, is therefore 24^, and 
is found by writing the last remainder 2, before. the .&rst remainder 
45 I since this brings the 2 to the hundreds' place where it' belongs. 

.4. In an annv of 63.474 men, how many regiments of 4,6KlO ? 
4,800=6x8X100. A.13^1J, 

Hence.^when there are cyphers at the right of the ditisor, 

I. Rei^b the ctphers. and ukewise as many figures faoh thk 

RIGHT OF THE DIVIDEND. 

II. Divide the remaining figures of the dividend, by the re- 

WAINING FIGI7RBS OF THE DIVISOR. 

- III. Prefix the remainder found bt this dhtision, to the-figvrss 

RJOIOVED FROM THE DIVIDEND. FOR THE TRUE BEMAItffiBR. 

nXAMPI^H FOR FRA€TIC£. 

5. Divide 7,861 by 30. A. ^2^V- ' 

6. Divide 111,564 by 20. A. Ir078/y. 

7. Divide 31,943 by 300. A. 106A^f . 

8. Divide 1,151 bv 20 ; 2.8T3 by 30; 9,999 by 90: 2.864 bv80 • 
.''df «fi??^'«5i^5i;?'^^ 77^24b^H>:000 ; W96Sby7Wo; 



§ XXXn. But there we many cases of Divisioii, for 
which the preceding rules are insafficient* For fmtvite^ 

' 11* 
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1. If 23 yuriB of clolh cost $322^, trhat cost 1 ysrd ? 
Our diTisor, 23, consists of two figures. Of oa\Qo<*/tA 

oo«u^, it cannot be contained in the first fig- • '«^;^;14. 
ore of the dividend. We mmt therefore, '^^ ' 

take the firtt two figures. Thus, we must "^ 

find how often 23 is contained in 3S. The ^ « 

remainder must be prefixed to the next lower 
order, as iit the preceding examples. 

Then the only difibrenoe between diriding by a smgle figure, and 
by sereraly consists in this ; that in order to obtain the first quotient 
figure, V>e must take at many figures of the dividend, as there are 
flaeesin the divisor. Or, if the divisor be larger than the same- 
number of figures in the dividend^ we must take onem/ore figure in 
the dividend. 

2. If a n^an's ii^ome be 1,248 dollars a year what is that per 
week, allowing 52 weeks to the year ? A. 924. 

3. A privateer took a prize of $7,735. It was equally divided 
among 65men. What amount had each ? A. $119. 

4. A man bought 529 head of cattle for f 15,341. What did he- 
give a head ? Ans. $29. 

5. If a man*ls income be $49,640 a year, what is that & day al> 
lowii^ 365 days to the year? Ans,$i3^. 

6. For $36.56 how many books can I buy at $4.57 each ? 

Ans^ 8. 
It will be observed, tknt, we m«ke a separate division for each 
quotient Bern* The numbers, thus sncc^sively divided, are some- 
times called the Partial Divu>EN0er. ^ . 

7. Divide 9,391 by 32. ^n«. 293H• 
8. Divide 28,609 by 51. Ans. 569 |f . 
Ij[ence, we obtain a rule for division, in any ease, 

I. FlACjS T^E DIVISOR ON THE LEFT or THE DIVI|^I«{N 
IL F0RTHE"fIR8T ^UOTISRT figure, DIVIDE AS MANY PLA- 
CES OK TWX LEFT OF THE DIVIDEND AS THERE ARE PLACES IN 
THE DiriSOR ; OR IP THESE BE NOT SUFFICIENT, TAKE OJ^ MOKR. 
ilL MULT1FI*Y THE DIVISOR BY THIS ^UOtTEKt FIGURE^ 
J»LAGE THE PJiepUCT UNDER THE PABTIAL DIVIDEND, PBOKT 
WHICH SUBTRACT IT, AND, TO THE REMAINDER, ANNEX THK 
X!S3tT-FI(»URE OF THE DIVIDEND. This WiLL BE THE SECOND 
PARTIAL DIVIDEND WHICH DIVIDE At BEFORE, . " " 

IV. Proceed in this manneb* till All tb» figures of 

THX DIVIDEND ARE EMPLOYED^ AND IF ANY PARTIAL DIVIDEND 
B^ 79* SAIAXI^ TO eONTAIN THE DIVISOR, WRlTf A CYPHER IN 
THOSJ <tU0TY|lZV7, AN» TRftAT? IT AB A HBMAINDER. 

EXAMI^IiES FOR PRACTICE. 

9. Divide 251,104 by 4^ A ns. 532* 

10. Divide 863,'25(> by 736. Ans. 1,1 72 Mi- 
ll. Divide 1,«93,312 by 912. An^. 2,076. 
n. Divide4r,254,149 by 4,671. Ans. WAIO^/^^., 



^^^ 
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13. Divide 761,858,4e5 by 8,465. Arts. 90,001. 

14. Divide 119,184,693 by 38,473. A. 3,097 IfHI. 

15. Divide 230,209, 1552,081 by 912,314. 

Ans. 307,140 vrVaVT- 

16. Divide 7,328,946,264,418,232 by 814,313,515,623,- 
303. Arts. 9^-j-VA'yvvVV2¥/o3- 

As the quotient shows how many times the divisor is contained 
in tho dividend, and the remainder what is left ; it is plain, that to 
prove Divisiortf we most ? 

Multiply the divisor akd quotient together, and add 

THE REMAI^'D£R TO THE PRODtJCT. ThE SUM OUGHT 1*0 BE 
EtlUAL TO THE DIVIDEND. 



17, 


Divide 


7,154 by 


14 


24: 


Divide 29,993 by 25 


18. 


n 


8,961 » 


29 


25. 


^ 230,031 »' 89 


19. 


11 

m 


13,243 " 


37 


26. 


2,881,943 " 46 


20. 


11 


9,001 »^ 


16 


27. 


4,960,002 " 201 


21. 


11 


11,804 " 


15 


28. 


13,801,804 " 31.'> 


22- 


11 


17,020 " 


41 


29. 


:» 175,990,806 " 7,864 


23. 


If 


35,700 " 


26 


30. 


♦» 27,341,020,003 "91,992 



^ XXXIII. We have' given (§xviii.) gome of the 
tables of-weighte, measures, ^c. The following are some 
that remain to be given. The first table contains th© 
fJenominations of 



f 



WINE JHTEASURE. 



gills, (ifi.) make 1 



2 pints , 
. 4 quarts 
10 ghllons 
18 gallons 
314 gallons 
4z gallons 
03 gallons 
84 gallons 

2 hogsheads 

2 pipes 



4i 
<( 

u 



pint, 

quart 

gallon 

anker 

runlet 

barrel 



marked 



1 tierce - 
1 hogshead 
1 puncheon 
1 pipe or butt 
I tun. 



46 
U 

K 

its 



pt". 

qt. 

gal. 

ank. 

run. 

bl. 

. tier-. 

hhd. 

pun. 

p. or b." 



Note. This measure is used for \7ine, brandy, spirits, mead, vitregar, honey, 
j/crry, cider oib, &c, ' ^ . 

EAXMPIiES FOB PRACTICE. 

1. llow many yunlets in 925 gajs. t A. 51 mn. 7 gab. 
How many tierces in 824 gals. ? A, 19 tier. 26 gals. 



.« 
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3. How many ptincheonsin 976 gallons ? In 1,823 ? 

A. 11 pun. 52 gals. &. 21 pun. 59 gals. 

4. How many hhds. gals. qts. pts. and gi. in 11,934 gi. ? 

A. 5 hhcb. 57 gal. 3 qts. 1 pt. 2. gi. 

Note. Begin by dividing by 4, because 4 gi. make 1 pt. Then divide by $2, 
because 2 pts. make 1 qt, and bo on. 

5. How many tier. gal. qts. pts. and gi. in 38,254 gi. ? 

A. 28 tier. 19 gal. 1 qt. 1 pt. 2 gi. 

6. How many ran. gal. qts. pts. and gi. in 38,254 gi. 7 

^ A. 66 run. 7 gals. 1 qt. 1 pt. 2 gi. 

7. How many gal. qts. and pts. in 218,363 pts. 7 

A. 27,295 gal. 1 qt. 1 pt. 

8. Change 3»834,579 gt. to hhds. gal. qts. Ice. 

9. How many bis. in 3,826 gal 7 A. 121f f . 

The pupil will probably be at « lees how to divide by 31j^. But he can finfl 
how many half'gcUlona\SieTe are in 31^, and also how many haif-gallona there 
ure in 3,826. Then he can divide the half-gallons in 3,826 by the half gallons- 
in 3lJ. 

10. How many b1. in 15,635 gal. 7 

U. How many bl. gal. &c. in 17,936 gi. 7 

12. How many bl. gal. &c. in 29,853,729 gi. ? 

CliOTH MEASURE. 

2^ inches, (in.) make 1 nail, marked nl. 

4 nails " 1 quarter " qr. 

4 quarters *• 1 yard " . yd. 
3 quarters * «' 1 EU Fkmish ^ £. Fl. 
4| quarters *« (1 £11 French 

\ or aune " E, Pr. 

5 quarters " 1 Ell English " E. E. 

Note. This measure is used for cloths, and -all goo^ sold by th^^rd or elK 

13. How many yds. in 275 nls. t A. 17 j^ii§ qr. 3 als. 

14. How miCny E. Fl. qrs. &.c. in 2,753 in. ? . 

A. 101 E. Fl. 2 qrs. 3 nls. If m. 

Note. The pupil must reduce the 2|, and the 2,753 to quofiera qf an iiiclif 
before dividing, as, in example 9, he reduced his numbers to halves. 

15. How many E. E. qrs. &c. in 7,286 in. ? 

A. 161 E. E. 4 qrs. 2 nls. f in; 
16.-HO.W many yds. qrs. &.e. in 27,854 in. ? 

17. How many aunes in 754 qrs. 7 

18. How many aunes, qrs. &c. in 5,876 in. ? 

19. How many aunes, qrs. Sec. in 47,854 in. .' 

20. How many yds. qrs. &c. in 123,456,789 in. ? 

CIRCULAR lltEASURE, OR JUOTION. 

60 seconds, (") make 1 minute^ marked ' 

60 minutes " 1 degree, ** * 

30 degrees " 1 sign " S. 

12 signs Or 360\ Th^wholc circle of the Zodiac. 
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Note. By Cireular Motion, is meant the motion of the earth and planets 
round the sun. Circular Measure is used for reckoning latitudes and longi- 
tudes on the earth. Every circle, whether great or small, is divided into 3G0 de- 
grees ; those degrees into 60 minutes each ; these minutes into 60 seconds, 
bdconds are sometimes subdivided into thirds, thirds into fourths, &c. The sun 
seems to pass entirely round the earth in a circle, once in 24 hours. Of course, 
his apparent motion is 360 degrees, from noon to noon. One minute on a great 
circle of the earth, is a geoorapbical mile. 

31. How many degrees in 3,600 minute's? A. 60°. 
29. How many degrees in 3,600 seconds .' A. 1°. ' 

23. How many S. degrees, &c. in 217,554" ? A. 2 S O*' 25' 54". 

24. How many degrees does the sun pass over in an hour ? A. 15° 

25. What part of a degree does the sun pass over in a minute ? 
How many minutes moa'on has the sun in one minute of time ? 

Last Ana. 15'. 

26. Boston is about 75° west of London. As the sun ^eems to 
eome from the east to the west, it will be past noon at London, when 
it is noon at Boston. How many hours difference of time between 
the two places ? and what time will it be at London when it is noon 
at Boston ? A. 5 hours dif.— 5 o'clock, P. M. at London- 

27. A gentleman in England and his friend in America agreed to 
look at a bright star every evening, at the same time. 9 o'clock was 
the hour fixed on, but as they were 75° apart> one was probably 
ft9lee{>, wliile the other was looking at the star. What^was the dif. 
of time, and which was probably asleep ? "" ^ ^ 

Note. From these examples, we see that Ijme is later in all- 
places east of us, and earlier in all west; and that the. difference is 
one hour for every 15° of longitude, one minute for every 15' of lon- 
gitude, and one second for every 15'' of longitude. 

28. How i^any hours difference of time between us and the part 
of the e adii e xactly opposite to us, there bein|r 180 degrees dif. of 
Ion. ?.. j^B^* • ^ 

Note. Of course, tHiPl it is noon to us, it is 'midmght at that place ; and 
when it 13 midnight be^e, it is noon there. 

39. Suppose & meteor so high in the heavens, as to be visible, 
at the samt mwnent, at Boston, longitude 71° Si' W. ; at Washino- 
TON, longitude 77° 43' W.^ and at the SandwicTh Islands, longitude 
155° W. : and suppose the time of appearance at WAsmNOTON to b^ 
T> minutes pastJO, P. M. rWhat time is it by tl^e ciocljis *tutbe other 
plages ? ''.-.' , • • . 

LOPTG aiEAStJR^, * ^ 

3 barley corns, b. c. make 1 incfii marked in, 

1^ inchfeg , ** \ foot, *' 4*t. 

3 feet "1 yard, ♦« yd. 

5 J- yards, or 16^ feet *^ ^1 rod, perch, or pole, rd. or p, 

40 rods " ** 1 furlong *' fur. 

8 furlongs " 1 statute mile, n^l. 

3 miles ♦< I league, '< J, 
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I. In a figofo 7 inches long and 1 inch wide, how many square 
inches ? Ans, 7. 

3. In a figure 7 inches long, and 7 inches wide, how many square 
ihches ? Ans, 49. 

3. Then what is the difierence between 7 square inches, and a 
figure 7 inches square ? , Ans. 42. 

4. In afignre 1^ inches long and 1 inch wide, how many square 
inches ? 

5. la a figure 12 inches long and 12 -inches wide, how mar- 
square inches ? 

6. Then what is the difiere^ce between 12 square wfi^ ' ' 
ihches square ? 

7. In a figure, 9 inches long, and 1 inch -^ ' 
inches? 

8. In a figure 9 inches long, and 9 ^' 
ijlches ? ^ 

9. Then, what is the diflbrex^' 
inches square ? 

10. How many square 
inch wide ? 

II. How mar--' 
inches wid^ " 

12. F ' 
fnchp : 

Jc 
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acre. 



1 acre 

1 square mile, ** sq.ml. 



4 roods 
640 acres, or 
103,400 square rods, 

NoTB. In measuring land, a chain, called Gunter's chain, 4 rods ia length, 
is used. It ia divided into 100 links. Of course, J25 links tnake a rod, and 23 
times 25=: 625 square links make a squirt, rod. In 4 rods, there are 79*2 inches. 
Of course, 1 link Is 7 JUL inches. 

4tB 100 links make a chfdot ii is easy to reduce any number of links to chains. 
~^ *hf hnndreda will be chains, and the lower orders links. If we point off, 
^ ^>res from the right of any number of iinks, the remaining figures 
"*^ is like reducing Crents to dollars. O ZV.) ■ 

" 4. tildes 4=16 square rods. An acre Contains 160 
**^ 'refore JL. of an acre. Therefore, square 

^ oil' one figure on the right. A squar(^ 

square iinks. In the same manner, 

'tc chains by pointing off tour fig- 

"^y be further reduced to acres 

Niks may be reduced to acres; 



■J 



*^oks, howmtiny 
'<3 



.•' . 
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we make it three ieet hiffh, it will contain three timee as numv cnbio 
feet, that is, 87 cabic feet. But if it be 3 feet high, it wifi be a 
yard fai^h, and of course, the figure will be a eubie yard. Therefore, 
a figure three^feet long,' three feet wide, and three feet high, that ifi, 
a cubic yard, contains 27 cubic feet. • _ 

1. In a solid 7 inches' long, 1 inch wide, and 1 inch high, how 
many solid inches 7 :-, . ^ 

9. In a solid 7 inches long, 7 inches yg^, aiid 1 inch high« how 
many solid inches ? .' * ilns . 49* 

3. In a solid 7 incheiUottg, Tlhches wide, and 7 inches high, how 
many solid inches T -"^ •# *• ^n». 343. 

4. Then what is the difierence between 7 tfMMe inches and 7 inch- 
es cube, or cubed. ' ^' iifif. 336. 

5. In a solid 9 inches long, 1' inch wide, and % inch high, how 
many solid inches ? 

6. In a solid 9 inches long, -9 inches wide, and 1 inch high, how 
many solid inches 7 

7. What is the difiference between^ cubic inches, and 9 inches 
cube ? 




49. How many solid inches in a cube, 31 feet on each sidot 

50. How w^ny cubic feet in a cellar, 199 feet long, 18 feet widcw 
d 10 feet deep f * 

51. How many cubic yards in n^tch 279 ftet long, 9 feet wide, 
V and 3 feet deep 7 

52. A room is 11 feet high, 31 fbet long, and 16 feet wide. How 
many cubic feet of space in it 7 i 

53. How many cubie inches in a solid, 1 foot long, 1 foot wide, 
and 1 foot high ?' "* . , * 

^ SOUD OR CVBIC MEASURE. 

1,728 cubic inches, (ca. in.} make 1 cubic foot, marked cu. ft, 
27 cubic* feet, ** 1 6iiblc yard, " cu. yd. 

166f cubic- yards, or > *' $ 1 cubic rod, 
4,492i cubic feet, S " ^ perch or pole, ^^•'^•**'''^P 
32,768,000 cubic rods, ^* 1 cubic mile, cu. ml. 

40 fieet of round timber, or ( , . ^ ^.i^a^ 
50 feet of hewn timber, \ ^ *^"' ^^ *^^^- 

128 solid feet, or a solid 8 feet < ^ ^^^j ^r ^^^a 
long, 4 feet high, 4 feet wide, I ^ ^^^^ ''^ "^P^^' 

Note.- A cord of wood contains what are called 8 fist of wood, or 6 
coBD FECT. Then, as a cord of wood is 4 feet high, 4 feet wfAe, and eight feet 
long, a/ob/ oftoood^ or a cordfooti is a solid 4 feet high, 4 feet wide, aad one foot 
long. Afo0t oftBO(>dt therefore, contains aixteen mm, or ctiM'e'feet 

54. How many cubic feet in a pile of wood, 23 feet long,, 5 feet 
wide, and 3 feet high ? How mtaiy feet of iBood in the same pile ? 
How many cords 7 

Ane, 345 cu.ft. — fil ^^ feet oftoood^ — 3 coTds, 5 -fg feet of wood, 
or 2 cords, 89 cu. ft. * • , 

12 



^ I 
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S5b Itt 468,374 oubio inchoB, how many cnUe feet ? ^iw. 271t^|^ 

56. In 86,400 «olid inches, how many tons of hewn timber / 

Ant* 1. 

57. In 921,184 solid inches how many cords ? Am, 1. 

TABLE OF PABTICUlJkRfi. 

12 single thingsr malLe 1 dozen, . marked doz. 

12 dossen or 1& single things, 1 gross gro. 

12gro., 144doz., l,'3288ingle things, 1 great gro.grt.gro. 

20 single things. >' 1 score, sco. 

24 sheets of piper, " 1 quire. 

20 quires, . *' 1 ream. 

200 pounds " 1 barrel of beef or pork 

100 poimds, ^* 1 quintal of fish. 

21^ stone, *^ 1 pig of lead. 

'S pigs of lead, ** 1 fomer. ^ 

58. A man bought beef to the amoant of J|96,00, at 4 cents a 
pound. HowmanylMtfrelsdidhebuy ? 

59. How many grt. gro., gro., doz.aadsinglfy things, in 6 
single things ? • « 

fi). How many reams, quires, and sheets, in 598,476 sheets 
paper? 

Here ve have been faringing lower denomiantions to higher. 
The pupil has beeii told that Uiis is Reouotion Ascendo^g. He will 
peroeive tiiat we biave proceeded according to the foUowing rule. 

DiVinE BT ¥bB NVMBSa RBQUIBED OF THE DENOMINATION DIVIDED, TO ' 
MAKE ONE OFTHS KMJT BIOHBS. DlVmE THE aUOTIENT Br THE NUM. 
BBE EB^UIBED TO MAKE OjVE OF THE NEXT HIGHER STILL, Ad SO ON, 
TILL TOP AEEIVB AT THE DENOMINATION BEdUIRED. . The SEVERAL BE- 
MAINDEES BELONG TO THE ANSWER, AND ARE OF THE SAME DENOMINA. 
TIONS A8 TBS DIYIDENDS FROM WHICH THEY ARE DERIVED. 

EXAMPLES TO EXERCISE REDUCTION. 

61. How many gallons in 596 barrels 7 

Note. 31^ galloiui make a barrel. The pupil will readily maltiply by 31, 
but he may not be able to do so with ^. BiU ne Bhould remember, that to multi- 
ply 686 by 3, we take 686 S tunes ; to multiply it by 2, we take it ttrice, or two 
times ; to multiply it by one, we take it once^ er one time ; and, therefore, to 
pnhiply it by I, we must take it | o Utne ; that is, we must Uike half (^it, or di- 
wdeit by %. So, to multiply by |, we must divide by 3, to multiply l^ |, we 
must divide by ' *- *-.-.-_: ^ — i ^- ^ . 

must divide ~ 

since the 

we must 

by 4,?dc. Henoe, to tnHiUplif d number by a fraction^ multiply the kvm ■ 

BHB BT'T^HB NUMBBATOB OF the FRACTION, AND DIVIDE THB FBQDUCT 

B7 THE DENOMINATOR. The above lezample, then, is performed as folluw »> : 
696X81=16,1664 snd 686X1=^3- Then, 18,I66-f293=:18,4o9, An^ 
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6S. In 1 mile how maay b. c. T A. 190,080. 

63. How many geograi^cal, and'ttatate mUes rowad the earth ? 

A. 21,600 geogr. mis.— ^4,913 «tat. iiiie. 

64. How many inches in 37 miles ? A. 1,710,790. 

65. How many feet round the earth 7 , A. 131,535,360. 

66. How many inchee-roamdtfae earth 7- • *A. 1,578,434,330. 

67. How many b. c. round the earth 7 -A. 4,735,373,960. 

68. How many eq. yds. in I eq. m].*570 aeres, and 8l rods 7 

A. 5,856,643: 



198,000,000 square miles 7 A 

70. In 201,283,905 sq. in. how man; 



es, l^HJ^cyc 




69. How many sq. inches on the surface of the earth , the re beittg 

A. 33 acres^ IfflBWyds. 1 ft. 5 in. 1 

71. In224,765 farthmgs, howmany £.&c.. A. £234; 3; 7; 1. \ 

73. In 343,648 farthings, how maAy dollars, at 6s. 7 A. 9846.00. \ 

73. In 33 hhds; how many pts. ? How many gi. 7 #- : 

74. Ikk 17,833 in. how many E. E. qrs. &c. 

75. Reduce 139,3068q. in. to sq. mis. ^ 

76. Reduce J|,367,964,001,000,000 solid mches, to cu. mis. f 

77. BeducqiKuhic miles to cu. in. 
Reduces? centuries to seconds. 

Reduce ^,681,001 ,OO0|8O2,9OO,OOO seconds to centuries. 
Reduce 879 lb. 9 oz. 19 dwt. 18 grs. to grs 
Reduce 276,845,300,020,901 grs. to lbs. 

62. Badaoe 20 X. 19 cwt..3 qrs. 19 lb. 4 oz. 3 dr. to dr. 

83. Beddce 259,030,378,001,005, dr. to lbs. 

84. Reduce 374,300,000,000,374,300,000,000 see. to centurim. 



OBSERVATIONS ON DIVISION, FOR ADVANCED PUPILS. 

§ XXXIV. Some arithmeticians employ a diflSnrent order of ar- 
rangement, in preparing numbers for division, from that prescribed 
by our rule. The latter, howWer,' is the more common and eon* 
yeluent. . 

The process of division differs materially from those which have 
been previously explained, in the manner, of commencing. In all 
other cases we begin on the right, but here we find it necessary to 
coinmenQe on the left. The reason of this is, that remainders are 
often left in the higher order, which must, necessarily, be carried 
down to the lower. 

When the divisor is large, we cannot always, at once, determine 
the quotient figure. When this is the case, ^ it is convenient to di* 
vide the first figure of the dividend (or the first two if necessary), bjr 
the first figure of the divisor. Then, increase this figure of the divi- 
sor by 1, ahd divide by it again, in like manner. Two quo^ent fig. 
ures will thus, usually, be found, and, firom these (with the JUtezme- 
diate numbers), the true quotient figures may easily be seated. If 
one figure of the divisor be not sufficient to determine, two, or three 
majrlw employed. . . ^ 






124 OBSERVATIONS, &C. ScC. 34. 

BetidM the mode of proof, already given, we have the followini^. 

Since Ibe divisor and the inteml |>art of the quotient, multiplied 
together, reproduce the dividend, with the exception of the remain* 
der, it is plain that if we take the remainder from the dividend, and 
divide the dividend, so diminished, by the quotient, the resalt will be 
the divisor. In case the remainder is less than the quotient, we 
need not subtract it fkom the dividend, before employing this meth. 
od ; for, on dividing by the quotient we shall obtain the divisor, 
with tb« same remainder ; but when the remainder is greater than 
the ouotient, we must subtract it, or we shall obtain a result, greater 
thavthe tl|i^isor,ja|^|^le88 remainder than before* Hence, it is 
best always to ell^^HlM^pBainder first. 

Another mode ^^Hbf iflw foUows. We see that in the process 
of Division, the. dividend is exhausted by repeated .subtraotions, 
until the remaindier left, is too small to contain the divisor. Now 
these numbers, thus taken Aom the dividend, together with ihb 
final remainder, ought to equal the dividend agai^. The fftder in 
which they stand in the work, shows the order in which they faavo 
been taken away, and in which they ought, thesefore, to bemadded. 
In the following illustration, a «tar is {uaced agaixiSI the numbers 
to be added. 
39)7583(261 ff 

58* . . 

178 

174*^ This mode is the same, in principle, with that i 

— — §x2[xii, for the numbers with the star are the remain 

43 - der, and the products of the divisor, by the several 

29* quotient figures ; standing only in a dififerent order 

— - ' of arrangement. 

14* 

7583 ,/ 

From this, we have a mode of proof by rejecting 98, on the prin^ 
ciple of that in addition. It is as follows : 

I. Reject the 9s from the remainder, and from each 

NUMBER STJBTRACTEb DURING THE DIVISICOY. 

II. Reject the 9»from the sum of the excesses, thus 

OBTAINED. 

III. Reject the 9s from the dividend^ and if their 

EXCESS AGREE W;iTH THE' LAST, THE OPERATION MAT BE CON- 
SIDERED AS CORRECTLY PERFORMED. 

Or, as the divisor and quotient, multiplied, make up, (with the 
remainder,) the ^dividend, we obtain another rule, from those ^i 
Multiplication and Addition combined. 

I. Reject the 9s from the divisor and quotient, mul- 
tiply THE EXCESSES THUS OBTAINED^ AND REJECT THE 9s 

FROM THEIR PRODUCT. 

II. Reject the 9s from the remainder, add this excess 

TO THE LAST, AND REJECT THE 98 FROM THE SUM. 
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III. RZJSCT THE 98 FROM THE BITTDEND, AND IF THE EXCESS 
THUS OBTAIIfED, AGREE WITH THE LAST, THE OPERATION MAT 
BE CONSIDERED AS CORRECTLY PERFORMED. 

It was mentioned in multiplication, that processes were much 
shortened by the use of Lojririthms. * The same may be said of 
Division. And as multiplication is performed lay the addition of 
Logarithms, so is division, on the other hand, by tuhtraetion. 

We will now give a few instances of . 

ABBREVTATES DIVISION. 

Art. I. To divide by 10, we cnt off one figure firom the rigbt of the dividend 
But 5 is half of ten, and therefore 5 is contained in any nmuMr as often as 10 is 
contained in a number ttoice cte great. Thus 6 is contained in 15 at often as 10 
is in 30 \ and 6 is contained in 756 as often as 10 is contained in twice 766. But 
twice 756 is 1,512 : and 10 is contained in 1,512, 151 -^ times. . Therefore, 5 
js contained in 756, 151 ^ times. Hence, to divide by 6, 

Multiply the divideno bt 2, and cut off one fiouee from the 

KIGHT of TRE FRODUCT. ThE REMAINING FIGURES WILL BE THE ^UO- 
TIENT. The FIGURE CUT OFF WILL BE SO MANY TENTHS, TO BE ANNEXED 
TO THE QUOTIENT. 

Art. W. To divide bv 100, wc cut off two cyphers. But 26 is a quarter of 
100. 25 will, therefore, be contained in any nnmoer as oft& as 100. is contained 
in four timea that nuinber.. Thus, 25 is contained in 100, as often as 100 is 
contained in 400. And 25 is contained in 1,874, as often as 100 is contained in 

1,874X4=7,496. But 100 is contamed in 7,496, 74 t*A times. Therefore, 25 

is contained in 1,874, 74 VW times. Hence, to divide fry 25^ 

Multiply the dividend by 4, and cut off two fioores on t8B 

RIGHT of the product. ThE REMAKNINO FIGURES WILL BE THE QUO- 
TIENT ; AND THE FIGURES CUT OFF WILL BE 80 MANY HUNDRtDTBS, TO 
BE ANNEXED TO THE QUOTIENT. 

ft 

Art. hi. 9 is 1 less than 10. Therelbre, 9 will be contained in any number 
just as oftjen as 10, and will leave, besides, jtut as numy le over, t]^ then, we. 
find how many 98 there are in the ones over, and add them to the number of lOs 
we shaU obtain the whcde number of 96 in the given number. Fur «zample in 
270 there are 27 tens. . Of course, there ar# 27 nines, and 27 onea oveft* In 
these 27 oneo are 3 nines. Therefore, in 270, there are 274-3=30 nines. 

Again,^ in 1 93 are 1 9 tens and 3 remainder. Therefore, there are 19 nines, and 
19 ones over, and 3 remainder. In the 19 ones are 2 nines and 1 ov^. Ihere^ 
fore, in 193 are 19-|-2=r21 nines, and 1 and 3 remaindeni»21 nines sod 4 
remainder. Take now an example. 

Divide 8,875 by 9. First by 10, thus, 887 

That quotient bf 9} thus, 98 

Add these quotients and remainders, tb^s, $85 
Therefore, there are 985 nines in 8,876, and 10 remainder. Bittthis remainder 
contains 1 nine and I over. Therefore, in 8,875, are 9S0 nines snd 1 remainder, 
or 986 ^ nines. But this is not all the contraction we can make in this divisjon. 
The student will at once perceive, that in dividing the quotient 98 by 9, we might 
employ the artifice used m dividing B,676. That is, we might first divide it by 
10, and then divide the resulting quotient by 9. In this way, we should obtam 
thvse quoticnta and three remaindered to be added together, tottf : 

18* 



6 

10 



IM 
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FM divide by 10, dnu, 
Xiam quotient by 10^ thus« 
'"inus^piotieiit by 9, thuB, 



8sr 

88 
9 



964 
2 

986 



5 

7 
7 



19 
18 



Addf ttoe qootieitfs and remaindere» tbxis. 
But herd ve Sbliiin a remainder, which contains Q 
nines, if duM be subtnMSted from the 19, and 2 ad- 
40# ^ the quotient 984, we obtain the eaihe result aa 

befinA viz- 986 ^« •' ' ' « 

Bui the ttndent wffl see that we might have used the same artifice in dividing 
Ihesecoud miotient, and, for the same reason, a third, fourth, fifth, Ac.^ if we 
should obtaui so many, m that no division by 9 is nect89ary, at qllj- thus, 



First divide by 10, thus, 
'^nus quotient oy 10, thui^ 
TMb quotient by 10, thus. 
This ^otient by 10, thus, 



887 
88 
8 



5 

7 
8 
8 



'IThenadd, 983 28 

Prom Ae Remainder 26, take three 9s and add 3 27 

them to the 988 nines. Then, as before, we 

have, 986 

Thus, we hare made ^e division by 9 very simple. It can lae made more sl|a * 
pie stiU. If hi adding the remainders, we had carried frora the sum^ to the firet 
column in the quotients, exactly aa though the numbers were not sep«u-atcd, wc 
should have carried 2, Uiat is, S tens, wmch is S imits more tiian 2 nines. We 
should have, therefore, taken 2 units foo much from (he remainder. But when 
we carried, if we had set down the 2, that is, the same figure which we carried^ 
under the remainders' colunuh to be afterwarda united with the remainder/ this 
' would have counteibahmced ue errc^. This is dbne in the following. 

887 



Here we add the ctdumn of remainders, exactly as if it was a 
units' oolunm ip Addition. W9 have 2 to carry. We therefore 
a 2 under Uie 8, and carry tiie 2 to the first column {^quotient 
ires. ^ Adding the 8 and 2, we have 10, which contains 1 nine. 
is 1 nine we subbitict from the remainder, and add to the quo- 
tient ; and then we hate the same result as before. 




88 
8 


986 



5 
7 

8 
8 

6 
2 

10 
9 



986 I 

We have been thus full upon the division 1by 9, because it is the same in prin - 
eiple with thut which IbUows, by 99*999, ^. 99 is 1 less than 100. Therefore^ 
99 will be contained in any number, just as often as 1 00, with just as many one^ 
. 9ver. If we find how many 99s there are dMitained in these ones over^ and add 
them to the number of lOOs, it wiU rive us the whole number of 99s in the given 
number. This ease, then, is just like the last, except that we must divide repeat- 
edly by 100, instead of by 9, thus. 
How often is 99 in 37^646. 

t)ivide by 100^ thun^ 

Thb quotient by 100, thu^ 

T)^ quotient by 100^ thus» 



We observe the same rule 
here in carryiz^ as before. 



876 
3 



380 



880 



46 
76 
03 

24 



26 



' The ease of 999 is the .«ame, except that we divide repeatedly by 1,000 ; 
9999, except Uqtt we divide by 1^,000, ^c. * , ' ,m 



of 



i4^ 
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Hence, to divide by a nmnber i^opHilting of 9, of of several 9t : 

I. Divide RSPEATEDLr ^ a tmrr <i9^b nexthighbr okder, vmih 

YOU OBTAIN FOR A QUOTIENT VIOURB. 

fL Add the seteral <iuo7ii|irr0, and liebwibb the eBYSBAL 

MkMA»DER»THUS OBTAINED, CARRTXNO PROM THB*REBf AlNDBRS TO THE 
QUOTIENTS, AS IN COMMON ADDITION, AND PLACINO TBE VlOURE SO CAR- 
RIED, 'UNDER THE UNITS' COLUISS OFTBB REMAINDERS. 

III. To THE TOTAL REMAINDER OBTAINED BY TH|9 ADBITIONt' ADD 
THIS FIGURE, AND IF THE SUM E^UAL OR BXCEBD'THB GIVEN DIVISOR, 
SUBTRACT THAT DIVISOR FROM IT« AND ADD 1 TO THE BUM OF THB QUO- 
TIENTS. ThBhAESULTINO QUOTIENT AND REMAINDER WILL JIB tUK TRUE 
ONES SOUGHT. \ 

Art. IV. By a similar method W9 may abbreviate Division, when tlie units fig- 
ure of the divisor is not a 9. In order to nnderstand this, we vnll premise, that th6 
difference between any number and a tmii of the next higher order, is called the 
p^ji^em^ntof the number. Thus, 2 is the complement of 98, becfttsy 1^0 — 98 
«=S.; And 8 i» the complement of 97, because 100 — 97=3, aiid so. on. Now 
since 98 is 2 less than 100, 98 will be contained in any number judt as often as 
100 is contained in the same number, with just as many 2b over. Then if wo 
Aad how often 98^is contained in these ttvps over, and add this number to the 
HUmber of 100s, we shall obtain the whole number of gSs in the giycn number. 
Of course, after dividing by 100, we must multiply the quotient by 2. and divide 
it by 98. And as we may use the same artifice as bafore, in thia second division* 
and then in the third, and so on, we Vnd that this case only diflers from that in 
Art. III. in requiring us to multiply by 2 our successive quqtienti^ obtained from 
repeated divisions by 100. 

This will be rendered clear by an UlustrBXieii. * ' 

Divide 76,432 by 9a 



Divide by 100^ thus, 754 

754X2=1,508. l508-*-l00i= 16 

15X2=30. 30-#»100=: 



32 
08 
30 

• 

70 Rem. 



Quo. 769 

We will now give a case, in whIiSh it will be necessary to carry from the 
remainders to the quotients. 
Divide 49,999 by 98. 

Divide by 100, thus, ' . 499 

499X2=998. 998-*- 100= 9 

9X2=- la i8-s-ioa= 



510 



99 

98 
18. 

15 



<l«o.B10 19 Rem. 

Here, we had 2 to carry to ^c quuliemta. As this 2 was 2 hundreds, and as 
cash hundred is 2 more than the divisor, 98, wo must increase the remainder by 
2X2=4, which is accordingly done above. Instead, then, of adding to the 
remainder, as before, the figure tthieh €W carry ^ \ffe add thatfigu/re, muitiplied by 
Ifie compliment 2. ^ - 

It i« plain, tliat if we w^rc dividing by 97, we should bo obliged to multiply by 
3, wherever, in the above instances, we multiplied by 2. If by 9^, w^'shouW be 
obliged to multiply by 4^ if by 95, by 5 ; sna so on : that is, we should always . 
juultJ^ly by the complmnent of the divisor. Hence, to divide by -a number which 
eonsista of 9», except the %tnit figure, 

Proceed bt the last rule, b^ept that rou multiflt each 8UC# 

CES8IVE QUOTIENT BT TUB COHFLBBBST OF THB DIVISOR, BEFORE TOt» 
DXU|)E AGAIN ^ AND TBAI^JTOU ADD Tt> THE REMAINDER, THE. PRQJDCCT 






< 



•» ^^ 
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OF THB COlfPLBMENT AND THE NVIIBKK CARRIED TO THE QUOT»lfT, 
I1T8TEADOPTHS NVBIBBR CARRIED, ITSELF. 

Art. V. When we employ long diykion, we multiply the divisor by each 
quotient figure, and set down the product before subtracting it from the partial 
dividend. We may somewhat shorten the process, by subtracting each figure ef 
this product, tu we iftuUiply^ and noting down only the remainder, thus : 

Here our first quotient figure is 1. We multiply the divisor 764)98632(128 
by it, and subtract each figure of the product, as we multiply, 2213 

settinff down only the remainder, 221. To this we annex the 

next figure of the dividend, 3. We then multiply and subtract, 6632 

as before, and so on. Our final remainder is 740 ; our quotient 740 

128. In this operation, there is so much to be retained in the mind, that it re- 
quires considerable acquaintance with numerical calculations, to render it very 
useful. 

Art. VI. When the divisor and dividend are large, it will oflen be found 
useful to make a table of products of the divisor, by the nine digits. For each 
quotient figure must be one of these digits or a cypher ; and, by means of the table, 
we CCA tell, at a glance, how many times the divisor is contained in each partial 
dividend. We have, then, tlie quotient figure and its corresponding product, 
and, of course, have nothing to do but subtract. 

These are the most important contractions in Division. We 
have now been 'attending to Notation or Numeration, Addition, 
Multiplication, Subtraction, and Division. These are called the 
fundamental or. ground rules of Arithmetic, because, by their various 
combinations, all arithmetical operations are perfbrmed. Evolution 
might, perhaps, seem an exception to this remark ; but a little reflec. 
tion wiU convince any one, that this process is only a case of divis. 
ion, in which the divisor and quotient are both unknown» but are 
required to be equal. For division consists in- rewJvtn^ c number 
inte factors, and evolution, in resolving a number into equal facUfrs* 



CX>]»IPOUND NUMBERS. 

ADDITION. 

MENTAL EXERCISES. 

^ ^ XXXV. 1. Four boys gathered chesnuts. The first 

^gathered 2 qts. ; the second^ 3 qts. ; the third, 7 qts.» 

and the fourth, 5 qts. How many pecks did they all 

gather? Then, 2 qts. and 8 qts. and 7 qts. and 5 qts. are 

how many pecks ? 

2. A silversmith melted together several pieces of sil- 
ver, as follows ; one weighing 10 oz. ; another 11 oz. ; 
another, 5 oz. ^ and another 6 6z. How many lbs. did 
he melt. Then, 10 oz. and 1 1 oz. and 5 oz. and 6 oz. 
are how many lbs. ? 

3. In 3s. 4d. and 58. 6d. and 28. Id. how many, shil^ 
lings and pence ? 
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4. In 4s. Id. and Se. 3d. and 29. lid. how many shil- 
lings and pence ? 

5. In 16». 9d. and 7s lOd. how many pounds, shillings 
and pence ? 

6. In 3 qts. 1 pt.^ and 5 qts 1 pt. how many gal. and 
qts. ? - , 

7. In 3 qts. 1 pt. and 2 qts. 1 pt. and 1 qt. 1 pt. how 
many gal. qts. and pts. ? 

8. In 2 yds. 2 ft. and 7 yds. 2 ft. how many yds. and ft. ? 

9. In 6 ftir. 35 rds. and 7 ftir. 15 rds. how many mis. 
fur. and rds. ? 

In the above ezamplds, the nambers Hare consisted of several 
denominations* Such- numbers are called Compound Numbers. 
Numbers consisiing of ' one denomination only, are called Simple 
Numbers. Write the following examples. 

10. A boy paid for a book 5s. 4d. 3 qrs. ; for a bunch of quills, 
Ua. 3d. 3 qrs. ; and for a penknife 3a\ 5d. 1 qr. What cost the Whole ' 

Place like denominations under each other ; 
then add the qrs. l-|-3-|-2=6qrs. But 6 qrs.=ld^ 
2 qrs., because 4 qrs.='ld. Set down the 2 qrs. 
and carry the Id. to the pence. There are then 
I3d.=ls. Id. Set down the Id. and carry the 
Is. to the shillings. The shillings, added, are 11 1 2 
lis., which, as they are not enough to liiaxe a i^. set down under 
shillings. - In like manner, peribrm the following. 

11. Bought a watch lor 5£. 68. and a chain for l£. 19s. How 
much did I give for both? Aqs, 7j6, 5s. 

13. A man has four farms. The first contains 100 acres, 1 rood, 
20 rods ; the second 75 acres, 2 robds, 10 rods ; the third 150 acres, 
-15 rods;, the fourth 125 acres. 1 rood, 5 rods. How many acres 
in all ? Anp. 451 acres, 1 rbod^ 10 reds. 

13. A merchant bought 4 pieces of cloth, the first containing 10 
yds. 2 qrs. 1 nl. ; the second 2^ yds. 2 qrs. 1 nl. ; the third 20 yds. 
2 qrs. 2 nls. and the fourth 10 yds. 1 qr. 1 nl. How much in all ? 
Ans. 6.7 yds. 1 nl. 

14. Add together 38 gal^i. 2 qts. 1 pt. 2 gi. ; 16 gals. I qt. 3 gi, ; 
20 gals. 2 qts. 1 pt. 1 gi. ; 16 gals. 1 . qt. 1 pt. ;. 7 gals. 1 qt. 2 gi. ; 
30 gals. 2 qts. 1 pt. Ans. 132 gals,. 

From these examples ^9 derive the rule to perform Addition of 
Cothpound numbers. 

I. Place the same denominations under each other. 

II. Ado,. riRST, the LOWBat denomination. Find how many op 

THE next higher ARE CONTAINED 1)1 THE 8¥M* WHICH NUMBER CAR- 
ET TO THE NEXT UIOBBR, AND PLACE THJB REMAINDER UNDER THE DE^ 
NOMINATION *ADDED. 

III. FskOCEZpTHVa WITH AJSL TBS DJBNOXINATIOXS* 



s. 
5 


d. 
4 


qrs. 
2 


2 


3 


3 


3 


5 


1 




„ - 





1 

• 
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exajiipi.es for practice. 

15. A man bought land to the amount of 69£ 138. 5d. ; farming 
implements to-the amount of 11£ lOip. ; ayokeof oxen for 15£ 6e. ; 
a horse for 13£. Os. 4d. ; a cart for 4£ ITs. 8d. and a saddle for 
198. 4d. 2 qrs. What did the whole cost him ; Ans, £115 ; 6 ; 9|. 

16. A silversmith purchased seven ingots of silver. The first 
weighed 11 lb. 6 oz. 18 dwt. ; the second 9 lb. 3 oz. 7 dwt. ; the 
third 4 lb. 7 oz. 9 dwt. 5 gr. ; the fourth, 8 lb. 4 oz. 6 dwt. ; the fifth, 
10 lb. 3 oz. 5 dwt. 19 gr. ; the sixth, 7 lb. 9 oz. dwt< 18 gr. ; lusd 
the seventh 8 lb. 11 oz« 10 dwt. What did the whole weigh ; Ans. 
601b. 9 oz. 16 dwt. 18 gr. 

17. George lived in Hartford until he was 14 yrs. 3 nu>. 4 d. old ; 
then he went to New-Haven, where he remained 8 yrs. 5 mo. ; then 
he went to New^York, w^here he remained 3 yrs. ; then to Phila. 
dclpbia, where he staid 3 yrs. 2 mo. 1 d. His journeys occupied 
4 days ? How old was he then I Ans* 28 yrs. 10 nio. 1 w. 2 d. 

18. A man has, in real estate £304 ; 5, in one {>lace, and £247 ; 
0; 11, in another ;. and in personal property, the several sums 
£34; 19; 7, £7{ 18; 5, £45; 0; 6, and 19s. Od. 3 qrs. How 
much in all t Ans, £640 ; 3 ; 5 ; 3. 

19. A man brings to market 4 loads of wood, containing, the first 
1 cord 60 il. 860 in. ; the second 1 cord 67 fl. 68 in. ; the third 1 
cord 36 ft 300 in. ; the fourth 1 cord 30 ft. 631 in. How much in all 2 
Ans. 5 cords, 60 fl. 131 in 

20. Boaghta<}uantitjrofgoodsfor£125; 10: paid for freight £3 ; 
19 ; 6 : for transportation, £2 ; 5 : for duties £1 ; 15 ; 10 : mj ez^ 
p^ses were £2 ; 13 ; 9, What was the whole expense or the 
goods to me ? 



MULTIPUCATlOir. 

MENTAL. EXERCISES* 

§ XXXVI. 1. A man gave Od. apiece to four of his 
children* How many shillings did he give .them ? 

2. 5 boys gathered 3 quarts of walnuts aj^iece. How 
many pecks did they all have ? 

3. Three baskets hold 1 pk. 4 qts. each. How many 
pks. and qts. will all hold ? 

4. If one bushel of grain cost 28. Cd,. how much will 8 
cost ? How much will 3? will 4 ? 5t « ? 7 ? 8 ? 

6. Multiply 3 qrs. 4 nls. by 3; by 3; by 4; by 5; 
by 6; by 7; by 8 ; 

6. Multiply 15 min. by 15 sec. by 4; by 8 ; by 15 ; 

7. Multiply 1 pt. 3 gi. by 2 5 by 3; 4; 5; 6; 7; 8; 9; 

8. Multiply 0:5, 12 dwt. 13 gr. 4>y2; by 3; 4; 5$ 
fij 7; 8; 0; 



■■•— ""^^ip" 
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9. Multiply 2 in. 2 b. c.by2; by 3; by4; 5; 6; 7; 

8*9* " " 

'lO..' Multiply 3 yds. 2 ft. 8 in. by 2; 3'; 4 ; 5 ; 6; 7; 
8; 9; 

Perfonn the following on your slate. 

11. A man bought 3 sheep at 1£. lOs. apiece. What cost the 
T^hole ? Set the multiplier under the multipUuand, £, s. 
and multiply as in simple numbers, obserring only 1 10 
to carry from one denomination to another^ oeinAd- 3 

dition of Compound Numbers, - 

. • 4 10 

112. Haw much wool in 3 packs, each pack weighing 2 cwt. 2 qrs. 
13 lb. A. 7 cwt. 3 qrs. 11 lb. 

13. What is the value of 5 cwt. of raisins, at 2i>. Is. 8d. pr. cwt. 

A. 10£. 8s. 4d. 

14. What is the weight of 3 doz. silver spoons, each doz. weigh- 
ing 2 lb. 6 oz. 12 dwt. 3 gr. A..7 lb. 7 oz. 19 dwt. 9 grs^ 

15. In 8 bales of cloth, each bale containing 12 piecesj and each 
piece 27 yds. 1 qr. 2 nls., how many yds. ? . * A. 2,628. 

From these examples, we derive the following rule. . 

, Place the multiplier under the multiplicand, multiply each 

DENOMINATION SEPARATELT, AEQINNINO WITU THE LOWEST, AXIVCARRV 
AS IN ADDITION. 

exampJjBh for practice. 

16. What cost 12 bu. of apples, at Is. 9d. per bu. ? A. £1. Is.* 

17. What cost 9 lbs. of cinnamon, ^t lis. 4id. per lb. ? 

A. £5 ; 2 ; 4 ; 2. 

18. Forms of Bills. 

' Sheffield, Jan. 1, 1828. 

Mr. Robbrt F. Barnard, 

BouQUT of Wm. B. Saxton. 

4 gals, wine, at 88. 7d. pr. gaL 

7 reams paper, at 17b. 9j^d. pr. ream, ... 

8 yds. broadcloth, at 1£. 7s. 9;,d. pr. yd. 

12 bu. wheat, at Is. 9d. pr.' bu. - . . . .. • 



Rec*d. imyment, £20; 2; 2^ 

Wm. Bi &AXT0N*. 

Hartford, March 7, 1830. 
Mr. Wilson Whiton, 

Bought of Pacrard & Butlkr. 
1 set Waverley Novels, .- * .. . . . .£.5; 8;10 

3 Atlantic Souvenir, for 1830, at 13s. 6d. . . . 2 ; ; t> 

1 Byron's works, -- IjO;© 

IJohnson's do. --' 1;15;0 



Rcc'd. payment, £10; 4; 4 

For P. & B. 

William Trusiv. 



132 eaMrovHP s ui^bers. Sec. 37. 

19. If 1 load of hay weigh 1 T. 10 cwt. e'qrs. SO lb. 5 oz. 15 dr. 
what will 33 loads weigh ? 
90, Multiply 27 gals. I qt. 1 pt. 3 gi. by 28. 
21. Multiply 67 yds. 3 qrs. 3 nis. by 72. 



SUBTRACTION. 

MENTAL BXBBCISES. 

§ XXXVII. 1. A goldamith haring 1 lb. of silver, 
melted up 7 02. of it. How much had he left ? 

2. A boy having 3 shillingB, gave away Is. 6d. How 
much had he lefl ? - \ 

3. A pitcher contains 3 quarts of cider, and a man fills ' 
3 pint tumblers from it. How much cider is left in the 
pitcher ? 

4. Take 2 gi. from 1 pt. From 1 qt. From 1 gal. 

5. Take 3 nls. from 1 qr. From 1 yd. * From 1 E. E. 
From 1 E. F. 

6. Take 3 oz. from 1 lb. From 1 lb. 1 oz. From 2 lb. 
2 oz. 

7. Take 19 gr. from 1 9. From 1 B. 9 gr. Frqm 3 9. 
12 gr. 

8. Take 3d. from 1 shilling. From Is. Id. From 3s. 
2d. 

9. Take 15 minutes from 1 hour. From Ih. 5m. From 
7h. 7m. 

10. Take5-dramsfrom 1ft. 13* From 63. 33. From 
9!b. 13.43: - 

Write the following examples. 

11. A man's property amounted to 6,872£..15s., and he lost a 
ship worth 1,539£. 178. What was he then worth ? 

As we cannot take 178.^ frojn ISs. we must borrow £. s. 

a £.=208. This 20s. added to ]5s. makes 358.« from 6872 ; 15 

which, 17 being taken,, 18 are left. As we borrowed 1539 ; 17 

a £, we niust make the pounds 1 less ; that is^ 6,871 ■. 

instead of 6,872. 6871—1539=5332. 5332 ; JB 

12. Qeorge had 168. 8d. and be gave 4s. 9d. for a sled. How 
much had he left ? Ans* lis. lid. 

It will be better, instead of diminishing the next higher denomina- 
Hon of the minuend, to inereaoe that of the subtrahend by 1 ; and the 
result will be the same, for 5 taken from J 6, ovidently leares the 
Rame remainder, as 4 from 1^, viz. 11. This is the boat method, in 
compound numbers, because, sometitres, the figure of tlie minuend 
may be a cypher. We should not be able to diminish tlii^. 



£. 
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8; 
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13. A man bought a keg of btandj fi»r 3£. 0s.^6d., but in carry- 
ing it home there leaked out as much ai would come to 1£. 3fl. Bd. 
W Aa;t was the value of the remainder 7 

Here we borrowed a shilluig.. To 
make up for this, we increased the 3 
shiUinge wi the Unoer number by 1, la. 
stead of diminiehing the upper numbert 
which is a cypher. 1 ; 16 ; 10 ; Am. 

Note. The intelligent pupil will perceiv«i that, as there are no ahiUings in 
the minuend, the borrowed shillinff comes from the poonds. U we had taken 
a poi^ from the S pounds, and after borrowing Is., put down the remaining 19 
In plaee of shiUingB, there would have been no o^casioA to increaae the lovrer 
number. For 19 — 3=: 16 and 20 — 4=16. Hub howerer, in compound num- 
bersi would be perplexing. ' 

U wiUbe recollected that this method of allowing, after hsTing ))orrowed, was 
' noticed in Subtraction of Simple NumbeiB- (§3ULXI.) 

14. A man commenced business with 1,850£. Qs. lOid. and at the 
epd of the year, found that he was worth 3,570j£. 9«. 6id. How 
much had he gained 7 Ans, 720£. 8b. 8d. 

15. I borrowed £317;. 6, and afterwards paid £178; J8; 5^. 
How much was then due ? Afit, £138 ; 7 ; 6}. 

16. A* man purchased cloth to the amount of £S7; 11. In turn 
he gave flour to the amount of £19 ; 17 ; 6, isnd the rest in money. 
How much money did he give ? Ane, £7 ; 13 ; 6r 

From the above we derive th»^Uowing rule. 

. Place the sams^ dsnomznations under each otqbr. Take each 

iDBNOMIirATipN IN THE Sli^IlAHEND, BEOnfNlNO WITB THE LOWEST, FROM 
THE SAME IN TIIE MINUEND, AND TO COMfENBATE VOR BORROWINOVROM 
ONE DENOMINATION TO ANOTHER INCREASI( THE NEXT HIOBBR DENOM- 
INATION OF THE SUBTRAHEND BT.L 

. exampi.es for practice. 

18. A merchant had 900 bis. 16 gal. of brandy, of which he sold 
83 bh. 15 gal. 1 pt^ How much hadhe left 7 Ani. 118bls. 3 qts. Ipt. 

19. A man borrowed £60 ; 10, : and jpaid, at one time £17 ; 11 ; 
6; at another, £9 ; 8 ; at another, £7; 9 ; 6; and at another, 
198. 6^. IZow much then remained unpaid 7 Ans,, -£S5 ; 1 ; 5|. 

20. I pay a debt of £105 ; 10, as foUowa ; viz. I givaan older on 
another jMrson for £15; 14; 9, and two notes, one ftqr £30; 0; 
6, and another for £39 ; Jl. The rest I pay dowii, How muish 
do I pay down 7 ' ... 

21. The. war between England and America eommeneed April 
l9, 1775, and continued until Jan. 20, 1783. How long did it con- 
tinue ? Set it down thus. Trs. mo. d. 

178r; 0^ 20; 
1775; 3; . 19; 

22. From 2 cwt.Sqrs. 271b. 8 o«. 8 dr. take 3 qm. 01b. 9 oz. 7 dr. 

23. From 7T. 9 cwt. 3 qn. IBIb. 8 oz. 3 dr.t take IT. 11 cwt. 3 
qrs- 17 lb. 9 oz.. 6 dr. 

13 



134 COM POtfND RUHBER9. SeC. 38. 

34. From 15 yn. 3 mo. 3 w. 3d. 5 h. 3 m. 3 sec, take 13 yrs. 
9 d. 37 see. 

35. From 389 aeree, 3 roods 7 rds., take 196 aerea 3 roods, 30 rds. 



DmsioN. 

MENTAL EJ^RCISES. 

^ XXXVm. I. A man divided 4 bushels and 2 ffttik^ 
of ffrain, between 2 poor' persons. ' How -tmich had 
each? 

2. A man divided 6 acres, 2 roods, and 8 rods of land 
into 2 equal fields. How jnuch land was there in each 
field? 

3. Five boys agreed to share 2 qts. and I pt. of nuts 
equally. How much ought each to have t 

4. What is the 4tU part o^ 5d. ? What is the eth part 
of Id. 2qr8.? ' 

5. What is the 8th~part of 1 lb. Avoidupois ! 

6. What is the 7tb part of 1 lb. fl oz. Troy ? r . 
7* What is the 8th part of 93 ? of lib. 43 ? 

' 8. What is the 4th part Qf.6d.? of9d.? of Is. Id.? 
of 2s. 2d.? 

0. What is th^ 5th part of 6 gals. I qi^ ? of 12 gals. 
2qts. 

10. What is the 9th part of 2 square yds. ? of 8 square 
yds. ? 

11. What, is Ihe 11th part 1£ 3s.? of 3£ 6s.? of 
12£2s.; 

The followitfg^'are to be written. ^ . - , 

13. A man paid 4 labourers an eqoitl 9am each. . To the whole 
lie gave j610 ; 8. What was that apieoe ? 

In dividing IOjS by 4, 2je are left. £. s.X* s. 

4 will not ^o in 2, but if ^je be reda. '4)10 8(3 12 
eed to 8mllin|«^ 4 will divide the .8 
number of ■hillings. Let this reduc -r 

tionbe made, by multiplying, by 20, 2 ' . 

and let the 8s in the given sum be' 20 

added in, at the same time. The — 

whole is 48s., whi(^ divided by 48 . 

• 4=13s. 48 

Hence, to divide compound numbers, 

I. DrriDS BACH ]>aN0flfINATl6N OF THE DrviDBND, SEPA- 
RATXLl^ BT TBK 1>lVlSOR, AlfD CdE 8EVEKAL qUOTIBZfTS WIT.T. 
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BBliONO TO THE DBI70MIBATIOKS OF TBBOl &E8PECTITB Dnrz* 
DEND^. ••• 

II. If .a bbmatkdbr bb lbft, ih diyidikg ant dbkomika- 
. Tnrv, REDUCE it Td the xbxt lower denomination, add in 

Alit OF that DBNOMIBATION, IN THB G.ITEN DIVIDEND, AND 
TH^ DITIDE AS BEFORE. 

' EXAMPLES FOR PRACTICE. 

13* If 11 tons of hay ooet JCQI ; ; S, what is that per ton ? 

• A. £9 ; 1 ; 10. 
' 14. If 48 Ibflb of cheese cost £1 ;■ 16, what is that per lb. ? 

A. 9d. 

15. If 13 persons pay equally towards a bill of 5£. 8a, lOid. how 
m uph must each pay 7 A, 80. ^d. 

16. If a nobleman's salaiy be X150,000 a year, what is that a day ? 
< - • A.410je; 19s.; 2d. 

17/ If 1 cwt. of rdslns oost £3 ; 10, what is that a lb. A. 7id. 

18. If 12 quarts of wine cost £4; 15; 6, what is that a qt. 

A. 7«. lljd. 

19. Divide jC115 ; 10, by 90. A, JCl ; 5 ; 8. 

20. i)ivide JB136; 16 ; 6, by 108. A. i^l ; 5 ; 4. 
31: Divide e^T. 11 cwt. 3 qrs. 19 lb. by 4. 

A. 1 T. 12 cwt. 3 qrs. 25 lb. 12 ox. 
^2. divide 26 lb. 1 oz. 5 dwt. by 24. A. 1 lb. 1 oz. 1 dwt. 1 qr. 
* 23, Divide 666je 15s. 9d. 1 qr. by 125. ; 

24. Divide 32yrs. 5 mo. 2 w. ^ d. 17 h. 27 see. by 306. « 

25. Divide44IlK3o2.16dwt, 17gr. byo09. • 

I " 26. Divide 81 T. 16 cwt. 3 qrs. 25 lb. 15 oz. 13 dr. by 612. 



OBSERVATIONS ON COMPOITND KUMBBRS, FOR ADVANCED 

PUPILS. 

• ' . ' J.. 

^ XXXiX. Man could not have.lived long ih (he eartb, without 
perceiving the necessity of different raeasures. ''In estimating di. 
mensions of length; for eial^ple, he would find those minute divis. 
ions of space, which, fbr fhe mieasurement of small ' objects 
were not. only convenient but even necessary, very inadequate to his 
purpose when applied to the height of a tree, or the breadth of a . 
river ;. and much more so, when employed; to exfiiess th^ elevation 
of- a'mountaiiiy or the distance traversed on a long foumey. ' Hence, 
the origin of diifemnt deiiomtnatiimt, Tor the purpose of easily 
cotiaparing the 'different. denominations with one another, and, in 
some esses, of substituting one- for another without altering thft 
value, it seemed best to make each higher dtfltomination such as to 
contain tOk' exact number of the nfijt lower. 

Spfbce was, deubtletef first measured by man ; andfor this purposo-* 
were employHBd the dimensions of Various members of tha human 
body ; as the breadth of the hiuidt its extent when sprei^ called 
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the tpuii t^ breadth jof the nail» and of the thumb, the length of the 
foot, and of the arm, and also the length of a step or pace. These 
things wtfltn to have formed the basis of measures of length, in all 
nations. From the thumb is derited the inch ; from the foot, as 
being, in length, about twelve times the thumb's breadth, the meas* 
ure still used of the same name ; from the arm, as being about three 
limes the length of the fb<)|, the j^ard ; and from the hand, the span 
and the pace, the measures, respectiveiy bearing those names at the 
present time. It is said that the yard now in use in England* ** was 
adjusted from the arm of fienry I. in 1,101, and that the old French 
pid du rot, (king's foot) had a similar origin.'* From these sprung 
higher denominations ; as the mile, being milh paMuuMf that is a 
thousand pacesy dtc. From lineal measurements, the transition 
was easy to those of surfaces and solids. ' 

In the ruder ages, men weighed with the naetural balance of the 
arms and hands; a balance, indeed, ' quite as rude as the age, io, 
which it was employed. When greater accuracy seemed to become ; 
necesserr, Uie arfr/{cta2. balance was constructed, on the hint, thus ' 
afforded by nature. From what eircumstahce weights disrive their 
actual, or their comparative sizes, we do not know. 

As the process of coining imptiee weight, money, properly speaks 
ing, was not probably employed, until long afterths invention of 
the balance. Iti? deaonvnations have usually been etrorely arbitrary. 

The division of time was naturally sujggested by the succession of 
days and nights, by the revolutions of the moon, and the returns of 
the seasons. The subdivisions into 60s, seem to have had their 
^origin in Ptole'my*s sexagesimal Notation, (see § vi.)' Jt has 
been supposed by seme, on the other hand, however^that, since the 
moon was obserrad to make 12 complete revolutions in a year^ 
man naturally made the subdivisions of the day, and likewise of the 
night the same in number. 13 subdivisions of the day, and 12 of 
the night made 24 4ottr«. Then, as the. month contained 30 davs 
and 30 nights, making 60 parts in the whole, the subdivisions o£u^e^ 
hour were made by GOs; [See American Almanae for 1830.] .This, 
however seems improbable, and the circumstance that the year 
contains oonsiderabfy more than 12 revolutions of the moon, -and . 
likewise, that one revolution, (which measured the original month,) 
does not oontain 30 days, shows that the supposition has little 
^undatien in fact. The division of time into, periods of v7 days, or 
weeks, has been f^und to have been very exteneively c^nployedi by 
^ rude nations. . ^ 

'Any one' who will .compare ihe -operations on Federal Money, 
with those on any other set«)fX)emponnd quantities, which we ha^^ 
exhibited) will be ready to inquire, or will perhap.^ rather be able to . 
answer the inquiry, why it is thaf the lormer are so ipuch more 
simple and easy,- than the latter. ' It is evidently because the. /eto of" 
inereaae, in Federal Money, is thessme as that of siipple nttmbera. 
The radix of each i'< 10. The pupil will now perceive how much 
reason we have tQ t^grot^ that weights, measnres, 4^. should have 
been originally m%de to increase by.ratios so irvegeilar and ee inQOn<% 
venient. But it must be recollected that they had iheix oi^gix^ 
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probably, before that of the Decimal Notation ; and aecident, which, 
^e have s^-en, determined this Notation, (§ vr.) determined lilu- 
wiee the divisions of Compound Numbers. The ease with which 
we conduct processes on Federal money, results only from the fact 
that its ratio is the radix of our scheme of Notation. Then, before 
this Notation was i-stablished, there was nothing to give the decimal 
division of Compound Numbers any advantage over many other*. 
And, if there bcul been, it is. not to be supposed that rude and barba. 
rous nations would be Ikely to form systems of division on scientif- 
ic principles. Present convenience or caprice would be their only 
guide. Yet notwithstanding all the inconvenience of our present 
divisions of weights and measures, no question was made of their 
propriety, until sometime during the last century. Near the com- 
mencement of the French revolution, the National convention re. 
solved on a reform. They determined, to destroy, at a blow, the 
old systems, and to establish othfsrs, increasing decimally. This 
was accordingly doiie, and, of course, the numerical operations up. 
4>n Compound Kumbers^ in France, immediately became as easy, as 
those upon Simple Numbers. The fbllowing is a brief aceoant of 

TIdS PRiBNGH MONEY, WEIGHTS 4XD MEASIJRES, 

* 

The National Clbaventionxif Franee, .on the first of August, 1799, resolved to 
introduce a new and uniforin' systou df weights, measures, and generalh^ of dtt 
compound quantities. The Fretich Academy of Science, were requested by the 
Jle^embly, to draw up such a system ; isnd, accordingly, in the year 1796, they 
Bubmitted that whi6h we are about to explain. This was immediately adopted^ 
and its use enfbrced for 16 yean; when the alteratioos took plaoe which we nave 
uotictd below. 

C^cmunencing with measures of length, ths Academy U)o( great pains to obtain 
some fixed and universal standard. It seemed necessary to determine on some 
dimension in nature, which should not be liable tq change with time, but which, 
existing always the same, 8bould,iiuff<Mrd the means of rectifying any error Which 

'might, by any accident, or by variations iBsensibly creeping' in, ^fasturb the nni- 
fdnttily of the system. It was, at length, determined that tlui should be the 
rera-fm7/>onl& partof the distuicefi-om tne equator of the earth to the pole, or, in 
other words, ont ten-ndllionth part ef the qitadran$t (quarter dfa circle,) ofUte 
terrestriea Tneridiqn.' 

By very accurate measurementi the lengUi'of this was discovered to be some- 
tking more than'3.078 old French feet, or 3.2^ Ekiglish feetj nearly. This was 

- taken as the unit of lengthy and called the mstks. The larger measured were 
made by multiplying this unit by 10, 100, &c., andthesub-divudons, 1^ dividing 
it by 10, 100,.^. ; m<Mraer that the whde might proceed on the decimal scale, 
and thus, correspond with the decimal Notation of numbers. 

FRENCH VEAStJRES OF LENGTH. 

10 mills-mefres make 1 ecnti>iBeCre. 

10 £enti-metres it 1 deci>metre. 

10 deci-metres " .1 mxtbi, (theunitoflengthO 

. 10 METSEB - \" I deca-jnetr^. 

10 deca-metres ' " 1 hecto-metre. 

10 heeto-metres " 1 kilo-metre. 

10 kiio-metres '^ 1 myria-metr^. ' 

The word metre m^eans meaiitre. The nameapf the other denominations are 
iormed -from this, by pasrixEs. The prefixes far the auh'-ditisUm^ of the unit^ 
are taken from the Latin ; those for the larger measures, .from the Greek. 

13* 
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In measuriDg svbfack, a sqitabb obca-mbtbs, equal to 100 sqoare metreer, 

• wat made the imiL Tfaia unit m called the ask, from the Latki artOf meano^ 

aor&ce. The namea of the denMnmationar al) of coorae, gradaated by the deei- 

mal acale, are aa followa, begumiog with the leaat, and proceediDg to thegteatest. 

Centiare, (square metre) ; Declare ; Arb» (anitofaunace) ; Decare ; Hectare ; 
Kilare ; Myriare. The square deci-metre, ceBti-metre» andmilli-metre are used 
for smaller measures. 

la measuring capacitt, a cubic deci-metbe, equal to .001 of a cubic me- 
tre, vns nuuie the unit. This unit is ealled the litbe, from Ittronj the name ef 
an old French meaaure, of one-fifth less capaeidr. The denonpnations increase 
decimally, as before, and are Centi-litie ; Deci-fitre ; Litbb, Cunit of capacity); 
Deca-litre ', Hecto-lkre ; Kilo-litre, Ccubic metre) ; Myria-litre. In meaaurmg 
SOLIDS, a CUBIC METRE was made the onit^ This unit is called the Stebe, 
and will be seen to be equal to the Kflo-li&ej in the above measures of Capacity. 
The denominations, increasing decimalhr, are' Deci-stere ; Stebe, (cubic metre 
and unit of solidity) ; I>eca'Stere. We have given tife lengjk of the metre, awl 
frttn that may be foimdr tf i^ecessary,. all the other dimenaiona. In measurhif;' 
TIME, the day was divided into 10 hours ; each hour» into 100 minutes; and 
•teach minute into 100 seconds. Thus a French hour became 2h. 24m. English^ 
or common hours ; and the French minute, Im. 26.4 sec. English. In meas- 
uring THE CTiRCLE, 100" made 1' j 100' made 1® j 100® madie 1 quadrant, (quar- 
ter of a circle); and 4 quadrants, or 400® made ihb whole circle. Bythis divi- 
sion, one degree became 54 mimttee as they are commonly measwred. - Weights 
were connected yo.th measures of extension, by aasuming aa the unit of tdefghty 
the toeight ^a cubic cekti-mbtbe t^pure wateb al a inedium temperature. 
This unit waa called a gbamme,. and the names of the other denominations 
were formed, as above, by prefixes. The French money was made very aim^ 
pie. ^00 centietnea, (hundredths,) make 1 franc. The centieme yras made to 
weigh H^rammes, aivJ the silver franc, 6 grammes. Even the therniometer was 
decima^y divided, and the Paris centiobape tbebmometeb' has at th^ 
freezing, and 100 at the boiluig point' Experience proved, however, that \he6e 
divisions, though they rendered eaiculationa extremely e^y, and,, in fact, reduc- 
,ed iJl compound quantities to aimpUt were not as convenient in practice, as 
many of those, of the' systems exploded. .^ On the decimal^system, no even quar- 
ter, third, or sixth of a foot could be obtfuned^ as oh the duodecimal, aiSd as tnese 
fractions are of frequent occurrence in practice^ much inconvenience was experl* 
enced. It was found, too, that " for the operations of weighing, add measuring 
capacities, the continual division by 2 rendcra it practicabie to make up a mv&si 
quantitv with the smallest number of standard weights and measures, and is far 
prefbraole, in this respect, to any decimal scale.'^ {Report Brit. House of C. June 
24, 1819-] These circumstances rendered the people dissatisfied. ' The ffOvera- 
rnent foond it necessary, therefore, to decree, on. the 28th March» 1812, that the 
eld names of the toiae^ the eU or aune^ the /oo<, the inchj and the buahel. shouM 
be allowed ; but that, in order to preserve the metrical systeai, they should repre- 
sen t new measures, related to that system as follows : 

The tbise 2 metrte. T%e inch ^V Hietre. 

The foot y me^e. The aune 1-J metres. 

The bushel i of a hecto-litre. 

These measures were likewise subdivided duodecimally, instead of decimaUi/, 
on the ground that " the decimal system, though iavorabje for ealcnlations, is not 
equally so for the daily q>eratiaiis of t^e people, and is not easily comprehended." 
iDeeree, Mar. 28, 1812.} 

Thus vrb seer that the Frehch wsights and measures^ at the present day, are. 
for the most part, only dedmtd in theory, while, in practice, they are duodecimal. 
Similar in this respect, in our own country, are the measures ofland. Surveyor?, 
by the use Of Qunter's chain, are enabled, as has been shown, I xxxiii, to make 
their calculations decimally. Bnt, at the same time, the measures in common 
use, so far from being on the decimal scale, or frojn increasing uniformly, arc 
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among the moet inconvenient we have. This shows the great difficulty ofmaking 
innovations npon systems in common use, even where convenience seems to 
demand it 

It should be recollected, that the French decimal system wasHntroduced at the 
irecmnmendation of philosophers and men of learning, who, having little occasion 
to engage in those occupations, in which it beccHnes necessary to make frequent 
use of weights and measures, over-looked entirely one most important part of 
their subject, viz. ^e practical ; and kept in view only that which most concerned 
them, viz. the theoretical. The result of this eoqperiment has been to show, that 
it is out of the question ever to think of reducing compound numbers to correspond 
entirely with the decimal Notation. Much might doubtless be done towards 
rendenng them ouve uniform and simple than &ey are at present^ were it not 
for the difficulty of tlie attempt, as weU as the inconvenience, and the confusion 
that must result from any material change in a system so ,long established, and 
so interwoven widi all the transactions of commerce, as well as the processes of 
the arts. Thei'e has probably never been, in the history of the world, an open* 
sion, on which such a chance could have been effi^ted, if we except the French 
revolution. The people of that country were, at that time, so carried away by 
their rage for innovation, that they wece ready to root up and destroy every tning 
ancient tod venerable ; and that, too, for the very reason which mduces other 
nations to cherish and esteem their institutions, vias. their antiquity and long 
famiHiarity. They conceived every thing old, to savor of the monarchyy and 
therefore, they waged against it a most. furious warftre. Had this zeal been 
tugied into another channel,' it might have been productive of much good. Had 
the &vorable moment been seized for the introduction of the duodecimal scale of 
Notation, (see f vi.) more would have been accompli^ed towards promoting the 
cause of science, than it will probably ever again be within the scope of a legis- 
lative act to effect. ' 

The subject of weights and measures having been submitted in 1819,* by the 
Prince Regent of .Great Britain, to ff committee of distinguished men, they report- 
ed decidedly against-'the decimal scale, but proposed some slight alterations in 
the existing ^tem.' Accordingly,' in 1825, by act of Parliament, the following 
changes took place. 

The bushel which had been before used in England, was called the Winchester 

huqhelj and vttts a cylinder S.inehes deep, and 18^ inches in diameter, containing 

2,150.4 cubic inches. The i^iillon, by drv measure, therefore, cont&ined one 

( eighth as much, or 268.8 cubic inches. Tne beer gallon contained 282, and the 

Wme gallon 231 cubic inches. 

These measures were afoolished, andthtf bushel ordered to contain 2,217.6 
cubic inches, apd the ^idlbn, one-eighth as much =277.2 cubic inches.- This 
latter measure, is used both for dry and liquid meagre. 

. The capacity of these measures is determined by weighing them, at first empty^ 
and afterwards filled with pure distilled water, at the temperature' of 62® of ban- 
renheit's thermometer. The bo&hel ought to hold 80, and the gallon 10 Ibe. 
Avoirdupois. 

The weights, however, were first determined from measures of capacity, 19 
cubic inches of distilled water, at the temperature of 50®, being declared to wei&^h 
10 oz. or 4,800 grs. Troy, and 7,000 ^;rfi. Troy, to be equal to 1 lb. Avoirdonais. 

From this, also^ we have 4he relation of the weights Avoirdupois and Tri)y. 
7,000 grs. reduced, make l^b. 2 oz. 11 dwt. 16^., which expresses the weight of 
1 lb. Avoirdupois, in Troy weight. , 1 lb. Troy, in Avoirdupois weight, is 13 oz. 

2} Iff <J*'- Thus the lb. Avoirdupois is greater thwi the lb. Troy, abd the oz, 
Troy, greater than the oz. Avoirdupois. •». > 

It may still be enqwred, how is the aaeasuce i>f length determined,, on which 
tliQse measures of capacity and weight depend 1 It was found that, according iis 
the Bcide adopted, the pendulum vibrating seconds on a level with the sea, and in 
ft a vacuum, at London, was 39.1372 inches, and the French ipetre, being the 

.ten millionth part of the quadrant of a meridian on the earth, was 39.3694 inches. 
Hence, there are. two natural standards with which it^pay always be compared, 
and by which it may be rectified. 
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In 1,827, the legislature of the state of New- York passed an act, regulating 
weights and measures. The yard was made the standard of length, and was 

ordered to be jiii f T^ of the pendulum vibrating seconds at Columbia college 
in the city of New* York, this pendulum being 39. 10107 inches. The pound was 
made the unit of weight, and its magnitude determined by the weight of a cubic 
foot of water, which, at 40^ temperature, weighs, on this scale, 62^ lbs., or 1000 oz. 

The gallon holds lOlb. and the bushel 80 lb. Hence, in the bushel, are 2,211.84 
cubic mches, and in the gallon 276. 48 cu. in. - 

In the state of Connecticut, the bushel contains 2,198 cubic inches, and the gal- 
lon, dry measure, 274|. The ale and wine gallons are of the same dimensions 
with the old EngUsh measures of the same kind mentioned above. No scientific 
standard has been adopted, nor has the mode of testing (Capacities by wei^t been 
established bylaw. Most of the states of the uinon nave been as inattentive, to 
this subject as Connecticut They have all, indeed, leg^lated on the subject, but 
tiieir enactments have been made without the advice ofr assistance of scientific 
men. It is to be hoped that other states will soon follow the example of NeW-York. 



PROMISCUOUS KXAMPL£S. 

MENTAIi EXERCISES. 

^ XL. 1. 4 of 35 are how many times 41 |^ of 40 are 
how many times 7 ? 

2. ./y of 60 are how many times 5 ? y of 45 are how 
many times 8? ^ 

3. y of 24 arc how many times 10? V of 42 are how 
many times 9 ? ^ 

4. f of 40 are how many Tthsof 21 ? f of 16 ?ire how 
many ninths of 72 ? 

5. 1^ of 24 are how many fourths of 46 ? y of 40 are 
how many fifths of 50 ? 

6. f.of 48 are how many elevenths of 44? J of 63 are 
how many eighths of 72? " .•.;.' 

7. 24 is f of how many times 6 ? 36 is f. of how many 
limeys? ' / , 

8. 48 is i of how many times 4? 72 is -j^- of how 
manytime«12t 

i). 9.6 is V» of 4iow majny times 11 ? 120 is V of how 
many times 5 ? . . " 

10. 77 is li of how many fourths of 32 ? 64 is | of how 
many sevenths of 49^ ' 

1 1. 42 is xV of how many fifths of 30 ? 49 is I of how 
many thirds of :36 ?. ' ' 

12. 39 is I of how many twelfths of 48 ? 60 is \\, of 
how many i»ighths of 72 ? ' 

13. I of 24 is ^^ of how many times 6 ? | of K is f 
©f how many times 3 ? 
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- 14. $ of 32 is y of how many times 5 ? |f of 44 is | 
of how many times 8 ? 

15. If of 45 is 4 of how many times 4 ? V of 15 is 
Y of how many times 11? 

16. tF of 64 is II of I of how many times 7 ? | of 40 
*s f of -jV of how many times 8 ? 

17. H o^^ is f off of how many times 9? VV of 80 
is If of 4 of how many times 9 ? 

18. I of 15 is ^ of f of how many times 12? f of 24 
is f of If of how many times 5 ? 

19. I of 40 is f of how many 4ths of 28? |} of 72 is 
f of how many 7ths of 35? 

20. f of 27 is f of how many 3ds of 33 ? ^ of 16 is 
If of how many Oths of 18 1 

21. 4 of 28 i^ f of how many Oths of 63 ? ^j of SS is 
f of how many 3ds of 15 ? 

22. 4 of 35 is V of tV of how many 5ths of 45? f of 
54 is f of If of how many 8ths of 56 ? 

23 V of 32 id f of T«r of how many 6ths of 54? >/ 
of 32 is y of f of how many Oths ojf 54 ? 

24. If of 34 ii^^f of If of how many 8ths of | of 40? 
f of 30 is f bf f of how many 3ds of fy of 44 ? 

25. f of 45 is y of tV of how many 4ths of V of 10? 
7V,of 39 is A of I Qf how many 7ti[is. of f of 28 ? 

The followiDg «fe to he written. 

"S6. A moti jcoUected debta, of the foHowin^f amounts ; 13£. 9«. 
Id. 3 qrs.; I9£,'^e. lid. Iqr.; 47£. lOi. dd. 2 qn.; and 14£. 13s. 
5d. How much did be receive in aU ? Ang, 90i>. ISs. 3^. 

27. Ipay for clolh £14; 19; 6; for flannel, £11; 4; 9; for 
grain,. £25; 10; for sugar, £4-; 0; 6; for cofte, £3; 6; 8; and 
for molaeses 19a. 6d. What cost th** whole ? Ans. £60 ; ; II. 

28. A farmer bf-ouglit to market butter, -which brought him 54s. 
cheese, which brought 598. ; a load of wood, 49s. 9ci. 2 qrs.'; eggs, 
39s. 8d. ; and a^^les, 47s. 9d. In part payment he receiyed 4 lb» 
of tea, at -48. 9d. pr. lb,'; 12 lb. sugar$ at 8d pr. lb. ; 3 shoVels at 6s. 
apiece ; 5 hoes, at Bb. apiece ; 8 yds. of cloth, at 1£. 38. 6d. pr. yd., 
and t^e rest in money. How much money did 'he receive 7 A,n8, 
2a. 2id. . ■ ' • ' 

29. What cost 11 T. of ^»y at $£. Is, lOd. pr. T. ? Aas. £23 ; 
0;2, 

30. 5 men shared equally a prize of £1,444 ; 1 ; 6. What was 
each man's share ? Ans. £288; 16; 3.^. 

31. In* 9 bales of cloth, each containing 12 pieces, and each- 
piece, 27 yds. 1 qr. 2 dIs. how many yds ? Ans, 2,956 yds. 2 qrs. 

32. A man, .havinig £1,000, lolst 4id. What had he left ? .4jw, 
£999; 19; 7i, 
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33. A man, failing in trade eould only pay £666 ; 4 ; 1^. on a 
debt of £706. How much did his creditor lose ? Ans. 39 ; 15 ; IO4. 

34. Bought a hhd. of wine for £67 ; 4. What was that a gal. ? 
Afu. £1 ; 1 ; 4. . ^ „ 

35. Bought 48 yds. of cloth for £11 ; 2. What was that a yd. ? 
An*. 4s. 7id. 

36. If a dozen silver spoons weigh 3 lb. 3 oz. 13 dwt. 12 gr. 
What is the weight of 1 spoon 1 An*. 3 oz. 4dwt. 11 gr. 

37. If 15 yds. of cloth cost $45^ what will 47 yds. come to at 
that rate? An*. $141. 

Note. If 15 yds. cost g45, 1 yd. will cost one fifteenth as much. 
45-s-15=r$3. If 1yd. cost $3 47 yds. wiM cost 47 times as much. 
3x47=9141, An*. 

Questions like the last belong to Proportion or the Rule of 
THRE8. (sEi § xci.) The above mode of solving them is called 
the Solution by Analysis, or the Analytic Solution. 

38. If2gal.ofbrandycost91, what will 50 gal. cost? An*. 225. 

39. If 100 men can do a piece of work in 12 days, how many 
will it take to do it in 3 days ? An*. 400. 

Note. It. will take 12 times as many to do it in 1 day ; and J as 
many to do it in 3 days, as in 1. 

How many yde. of cloth, 3 qrs. wide will line 30 yds. that is 5 qrs. 
wide ? An*. 50. ' , 

41. How many yds. of matting, 2 ft. 6 in, broad, will cover- a 
floor, 27 ft. long, aM 20 ft. broad ? An*. 70. 

42. If 30 men cah^ perform a pieoe of work in 11 days, hoiw many 
men will accomplish a piece, '4 times as large, in J of the time ? 

43. If 13 gal. of molasses cost £6*50, what cost 25 7 An*^ $12.50. 

44. If 151b. of sugar cost $1,875, what cost 29 ? An*. 93;625. 

45. If 21 lbs. of coffee cost $5.25, what cost 57 ? An*. $I4i{5. 

46. If 5 yards ofcloth cost f 38.40, what cost 639 yards ? 

47. If 18 lbs. of sugar cost $1,875, what will 7 barcesls icome to, 
each weighing 3 cwt. 3 qrs. 15 lbs. 9 oz. ? 



FRACTIOXS. 

4 XLI. From what liaa already been said of Fractions, the learner 
will understand that they are, .. ' . 

•I. BXPRESSIONS FOR PARTS OF AN mTEGER OR WHOLE tTNKrt:Or' 

II. Expressions indicaxing the diyis^n of one number by an. 

OTIIER. . 

Before proceeding farther^ we will lay down a few principles, 
resulting from the nature of Division, which will assist us in par. 
suing the subject of Tractions. " " 

If a divisor is contained in a dividend, a certain number of times, 
the same divisor wiirbe ephtained i t twice that dividend* twice aa 
often; in 3 times that dividend, three times as often; in 4 tidies 
ttiat dividend, 4 iimes as often, and so on. 
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if, then, the divisor remaina the tame, multipltixg thb ditidbnd 
BT ANT MUMBEft, MULTIPUES THE QUOTIENT bt the bam£ 

NUMBER. 

If a divisor is contained in a dividend a certain number of times, 
the same divisor is contained in half that dividend one half as often ; 
in one third of that dividend, one third as often, and so on. 

If, then, the divisor remains the same, dividing the dividend by 
ANY NUMBER, DIVIDES THE QUOTIENT by the same number. 

If a divisor is contained in a dividend, a certain number of times, 
twice that divisor iis contained in the same dividend, one half as 
often ; 3 times that divisor is contained in the same dividend, one 
thini as often, and so on. 

//*, then, the dividend r^matiM the same, multitlting the divisor by 
any number, divides THE QUOTIENT by the same number. 

If a divisor is contained in a dividend, a certain number of times, 
lialf that divisor is contained in the same dividend, twice as often ; 
one third of that divisor, 3 times as often, and so on. 

Jf, then, the dividend remains the same, dividing the divisor by 
ANY NUMBER, MULTIPLIES THE QUOTIENT by the same num. 

BER. 

It seems then, that multiplying the dividend has the same effect on 
the quotient aM dividing the divisor ; and that dividing the dividend 
}uis the same effect as multiplying She divisor. 

Of course^ multiplying hoth divisor and dividend produces opposite 
effects upon the qudtient, and dividing both divisor and dividend 
produces opposite effects upon the quotient. Then, 

If the DfvisoR and dividend be both multipued, or both divi- 

BED BT TBE SAME NUMBBft THE OUOTIENT WILL NOT BE ALTERED. 

Now as every Fraction is an instance of division, ia which tlie 
numerator is tho dividend, the denominator the divisor, and the 
value, qfthe Fraction^ the quotient, we may apply the above princi. 
pies to tiiem. .Of course. 

Multiplying, the numerator or a fraction, multi- 
plies THE VALUE, AND DIVIDING THE HUM ERA TOR 1>IVI1>£S THE 
VALUf. Aod, ,. . 

■ MULT^LTING THE DENOMINATOR OF A FRACTION DIVIDES 
THE VALUE, ANP DIVIDING THB DESQMINATOR MULTIPLIES TUC 

VALUE. Aim)* - 

Multiplying the numerator produces the same effect 

UPON the VALUE AS. DIVIDING THE DENOMINATOR ; AND DIVID- 
ING TBE NUMERATOR PRODUCES T^E SAME EFFECT AS MULTI- 
PLYING THE DENOMINATOR* And, • ' 

Multiplying the numerator produces an opposite ef- 
fect upon the value, from multiplying the 'denomina- 
tor; AND DrVIDING'THE NUMERATOR PRODUCES AN OPPOSITE 
EFFECT FROM DIVIDING THE DENOMINATOR. TherefoTC, 

If thb numerator and denominator be both multi- 
PLIED, OR Divided by the same number, the value of the 

FRACTION WILL. NOT BE ALTERED. 
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MENTAL EXERCISES. 

§ XLII. 1. Which Fraction has the greatest value Y 
or I ? Ans, Neither, because 6 is in 12, twice, and 3 is 
in 6 twice ; or y =2, and |=2. 

2. Which is the greatest y or y ? Why ? 

3. Which is the greatest | or ^ ? Why ? 

4. Wliich is the greatest | or } ? Ans. Neither, for 6 
is 3 times 2, or 3 twos, and 8 is 4 times 2, or 4 twos. It is 
plain, that 3 twos is the same part of 4 twos that 3 ones 
is of 4 ones, or that 3 is of 4. 

5. Which is the greatest |J or J ? Why ? f or f ? 
Why? y or J? Why? V orf? Why? ||or|? Why? 

We see then, that Fractioru of the 9anu value may be expressed 
by very different numbers. 

The numerator and denominator of a Fraction are called terms. 

When a fraction is exprbssbd bt the smallest numbers possK 
BUS, rr IS SAfo to be in its least or lowest terms. 

When a Fraction is not in its lowest tenns, it is plain that to 
make it so, we must diminish the terms, in such a manner as not 
to alter the value of the Fraction. This can be done * by dividing 
both, by some number which will divide them, without remainder. 

— - • ' * » . 

1. Reduce the following Fractions to .their lowest 
terms; . - . 

To ' 54 y f » T8 » ft ' 34 » ts > 36 > tjB » IT » tt* 

2* Reduce the following Fractions to their lowest 

terms, u ; V ; f I ; if ; it I :&S ; U ; sV ; A i ?V ; 

-"L • IS. - X± ' M3 . 14. 18 . 

6 3' e » 42 » i'§ y "ST ♦ *4** 

3. Reduce* the following- Fractions to their lowest 

terms. }f ; {f ; U\ H; ^f «; If ; f?; If; H; 
?f; H;HrW5 +?*• " ^ • ' - 

. The following are to be written. 

4. Reduce |f f to its lowest terms. 

First divide by 6^ andlhen by 6 again. «")|f o ^« )T4i^l f » -<^«^« 

6. Reduce ^5^; i^f; tfj; tWf and iV^; to their 
lowest terms. Ans. -f; |; fVi and ^. 

The rule then, seems to be— 
. Divide both terms of the riiACTioN by ant number wbtcii wili^ 

DIVIDE TUEM VlTBOUT A REMAINDER, AND'nHB QUOTIENTS IN THE SAME 
MANNER, UNTIL NO NUMBER GREATER THAN 1 WILl. DIVIDE BOTH, Wltli- 
OUT A REMAINDER. 

The pupH will soon find, th»t thet0.are somo' numbers which 
Caimot be divided without remRinder, except by themselves or by 1. 
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Thus, 7 eaa be divided withoat remftinder hy no mianben except 
7 and 1. 13, 17, ice. are siieh numbers. 

A NUUBIR WHICH CAN ONLY BE DIYIDBD BT rmLT, OB BT 1« IB 

cAixBn A prime; number. 

Numbers which admit of diTision, or of beittg resolved iato hok 
torsi we have already seen (§ xn.) are called eampoaiie manhtn. 

An BVBif DivmoB of a mruBBB, that is, one wmck wiU dimiie it 
tcitkout remainder, is called a MEASURE of that numbbb. 

Thus, 3 is a measure of 15, because 3 divides 15 Without remainder. 7 is a 
measure of 35, ^c. 

Every number is a measure or even divieor of itself 

10 may be divided by 2, 6, or 10. Of course, any number of IDs may be 
divided by 2, 6, or 10. Then, if tbe right hand figure of a number be a cyjpLer, 
that number is divisible, that is, it may be divided by 2, 6, or 10. Of coarse^ if 
the right hand figure of a number be divisible by 2; the whole number Is divisi- 
ble by 2. And, if the right hand figure of a number be 5, the whole nomber is 
divisible by 5. 

100 may be divided by 4. Of course, any number of 10($b may be divided by 
4. Then, if there be two cyphers at the right of a number, the nuseiber is divisi- 
ble by 4. Of course, if 4 will divide two figures on the right of a number, it 
mil oivide the whole number. 

1,000 may be divided by & Of course, any number of 1,000s may be divided 
by 8. Then, if there be three cyphers at the right of a number, tHe aumber is 
divisible by 8. And, if 8 will divide three figures on the right erf' a number, it 
will divide the whole number. 

It has been already shown, ($ iz.) that if the sum of the fi^fures, which com- 
pose a number, be divisible by 9 or by ^ the yiduAe numbo' is divWble by 9 or 
by 3.' 

20 is divisible by 4. Of coupse, any number of times 20 is divisible by 4. 
Then, if the Uns be -even, we need only try the right hand figure by 4, to dis- 
. cover whether it will divide the whole number. 200 is divisible by 8. Of course, 
any number of times 200 is divisible by 8. Then, if the hundrede be even, we 
need only try the two right faaiid figures by 8, to discover whether it will divide 
the whole number. . . 

To discover whether a Prime number will divide, we must Oaks astoal trial 

1. Find ^he measures of the following numbers, omittine the 
number itself, as being of course a measure. 18, 37, 20, SI, 24, 
48, 72. An». Of 18, the measures are 2, 3, 6, 9. Of 27 ; 3, 9. Of 
90; 2, 4, 5, 10. Of 21 ; 3, 7. Of 24; 2, 3, 4, 6, 8, 12. Of 48; 2, 
3, 4, 6, 8 12, 16, 24. Of 72 ; 2, 3, 4, 6, 8, 9, 12, 18, 24, 36. 

2. Find the measures of the following numbers, 108, 120, 432« 
936, 846. 

3. Reduce the following Fractions to their lowest 

terms, ^vy, ; rVYr ; If* J Hii ? 4f H ? tW ; Wi% 5 

tIUt; illl; ^AWiVV ^^ns. ^v; iV; i; i; H 

4. Reduce the following: ^f ; f f|f ; iVW^ ' 

aVAVV; HHI; /AYA; mmK; tVVA^V 



§ XLIII. In ilmost every one of the above instanees the popil 
lias found it necessary to perform sereral suocesstve divisions* But 

14 
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if Im eonld have found at onoe, the greatett numbtrt whieh voold 
diTide hoUi terms without remainder, only one division would have 
been neoessarj. 

A NUMBBR WHICH IB ▲ MBASUaB OF TWO 0& MOkl ZTUHBEaS IB CALLED 

TEiia COMMON MEAStRE. 

TbI aaEATXBT NUMBIR which will HEABUBB two OB HOBB nvU' 

SXB8 IS CALLED THEiB GREATEST COMMON MEASURE. 

MENTAL EXiSRCISES. 

1. What IB the greatest common measure of 4 and 6 ? of 8 and 
IStt ofUandie? of 6 and 9 7 

2. What b the greatest common measure of 4 and 10 7 of 4 and 
147 of 9 and 157 of 10 and 15 7 of7and217 

3. What is the greatest common measure of 3 and 27 7 of 30 and 
97 of 15 and 20 7 of 20 and 30 7 of 30 and 40 7 

4* What is the greatest common measure of 2 and 20 7 of 8 and 
26? of6andl67 of 18 and 24? 

5. What is the greatest common measure of 12 and 16 7 of 16 
and 20 7 of 12 and 18 7 of 16 and 18 7 

6. What is the greatest common meaBure of 35 and 28 7 of 28 
and 21 7 of 21 and U? of 14 and 2 f 

In the case of small nomberB like the above, there is no difficulty in finding 
ihe greatest common measure. The following are not so easy. 

7. Find the greatest common measure of 125 and 375. 

We cannot tell what this is at first sight. But we, see by the 
above examples, that the smaller number is wmetimt^i itself the 
measure sought. Let us txy whether this is not the case in the 
preset instance. . , . 

We see by this illustration, that 125 is a measure 125)375(3 
of 375, and as 125 cannot be measured by a number 375 

greater than itself, it is, of course, the greatest common tmeasure 
sciliffht. 
' « 6. Find the greatestxommon measure of 144 and 168. 

Try first, as before, whether 144 is the measure. 144)168(1 
i68-f-144 leaves 24 remainder. Now if 24 will 144 

measure 144, 'if will also measure 144-|-24=168. --.-^ 

144+24=:6. 24 then is a common lAeasure of 144 24)144)6 

and 168. It is also the greatest common measure, 144 

igt any number which will measure 144 and 168, 
win measure their difference. For it is contained an even number 
of times in 144, and also a greater even number of times in 168. 
But taking an even number of times any thing firom an even num- 
ber of times the same thing, will leave an even number of times 
that thing. But ^ oinnot be measured by any number greater 
than itseu. Therffore, there can be no greater common measure 
of 144 and 168, than 24. The explanation would be similar, if 
several successive divisions took place. Therefore, to find the 
greatest common meanare of two numbers, 

DnriDB TBI GKEATBa NUMBER BT THB ZJSSS, THAT DIVISOB BY THE 
aSMA^ISBB, A5D 80 ON, ALWAYS DIVinXNO THE LAST DIVISOR BY TflE 
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LAST REHAINDER, tJNTIL 80MB KBBIAINDEK IB LEIT. ThE DIVIBO& 
WHICH LEAVES NO REMAINDER IS THE GREATEST COMMON MEASURE. 

If it be required to find the greatest commcm measure of several numbers, 
find first the greatest common measure of two of them, then the greatest com- 
mon measure of this common measure and a third, then the greatest conmion 
measure of this and a fourth, &c. The last common measure, UHd be that re- 
quired. Thus, 

8. Find the greatest common measure of 12 and 30 and 9. 

6 is the jEpreatest common measure of 12 and 30. 3 is the greatest common 
measure of 6 and 9, and of course of the three given numbers 12, 30 and 9. 

11. Find the greatest com. meas. of 72 and 96. A. 14. Of 330 and 462. 
A. 66. Of 126 and 342. A. 18. Of 84, 28 and 42. A. 14. Of 34^ 746, 
69,492 and 38,433. A. 3. Of 1,872, 3,456. 98,712 and 531,711. Of 12,572, 
92,4 > 6, 2,364 and 34,564. 

This principle may be applied with advantage to the reducing of 
Fractions to lower terms. Take the following examples. 

12. Reduce f f to its lowest terms. 13 is the great- 
est com. meas. A. |. 

13. Reduce y^. 12 is the greatest com. meas. A. /t* 

14. Reduce if ; t% A^ ; f^ ; and f ^f f . 

The pupil has, no doubt, by this time observed that there are 
some numbers which have no common measure greater than one. 
These numbers are said to be prims to each other. This definition 
must not be confounded with that given of prime numbers ; for num» 
bers which, are themselves cdmposite. may be prime to each other. 
Thus 25 aflflS 27, both of which are composite, are prime to each. ^ 
other. A number is prime to itself, which has no metuure greater* "^ 
than 1. Numbers ar^^^tme to each other, which have, no €fimmo7if< 
measure greater than 1. ' _ *" 

We may here make one more suggestum, which will be useful in finding thU^ * 
measures of numbers by trial. ' 2 and 5, which are prime t« each other, ara 
measure^ of 20. If 20 be resolved into the factors, 6 and 4, we know that 2, 
which is a measure of 20t4iUBt be a measure of 4, since it is not a measux^ of 
5, and has no factor, which is a measure of 6.' ■ 20 may therefore be divided 
saccessively by BJuad 2, and, consequently, (& xxix.) by their product 10. The 
same may be shovm of any two or more numbers, prime to each other, which . 
are measures of a third number. . Hence, /jT a, number be divisible by two or 
more numberst which are prime to ea^ other^p is Hketcige divisible by their 
product. If the numbers are not prime to each other, we cannot make this 
inference. ' ' . 



MENTAL EXERCISES. 

§ XLIV. 1. Change the FractionB fvAnd J to others 
having the same denominator. This can easily he done, 
because we know that ^ is the same as f . 

2» Reduce the Fractions |- and j- to the same denom- 
inator. 

3. Reduce | and | to the same denominator. 
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B7 a COMMON DENOMINATOR is meant the same denom- 
inator. 

4. Reduce ^ and /|- to a common denominator. | and 
I : ^ and | : f and ^ : 1^ and ^ : f and /^ . 

Whea the namben are larger the procen cannot be performed in 
the mind. For example. 

5. Reduce ^ and ^ to a common denominator. 

When we multiply both terms of a Fraction by the same number, 
the value is not altered. (^ zu.) Then we may multiply the 3, 
and the 24, in the last Fraction by 23, without idtering the yduc. 
And, we may multiply the 1 and the 23 of the first Fraction by 24, 
without altering the value. 

Thus, 23x3=69 ; and 23x24=552. ' 

Therefore, ,\ =/A- ^^^ ^ ^ ^ =^ 5 and 34 X 23= 
662. Therefore, aV=AV- But» iVf and /yV ^^^^ the 
same denominator. 

In this process, we multiplied both terms of each Fraction, by the 
denominator of the other fraction. 

* 6. Reduce f | and f 4 to a com. denom. H and ^{ ; 

if and H; ff and H ; H and ^. 

It will be Ibniid most cenvenient, to rednee the Fractions first, to^ 
their lowest terms. 

7. Reduce || and |f to a common denominator. 

#f =i, and if ==i. A. |i and |#. 

8. Reduce ||} and ^^^ to a com. den. {f^ and |f : 
-«rand«. 

9. Reduce f and f and ^ to a com. den. 

Here we have th^iee Fractions. If there were o^y the first two, 

viz. } and f , we should multiply the terms of | by 6 and those pf f 
by 4. But if we .should multiply these terms, thus increased, by 
the other denominator, 2, it would not alter the value of the Frac. 
tions. And, if, then, we should multiply the terms of i b^ 4 and 6, 
it would not alter its value. Therefore to reduce Fractions to a 
common denominator. 

Multiply both TEans of each faaction by the nsNOiiiNATORs or 

ALL TBB OTHBE FRACTIONS. 

Note. As all fhe denominators of the reduced Fractions are alike, when the 
denominator of one has been found- it may be- written down for all the others, 
without the trouble of Multiplication. 

EXAJiIPI.£S FOR PRACTICE. 

10. Reduce ||, |f, and || to a com. den. ^, |f and 
«H» M»AandA; i»*,i*ian4>; J.^^fandJ; 
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e 

§ XLV. A much smaller common denominator, may often be 
found, than the preceding rule would give. To determine what the 
smallest possible denominator would be, we must attend to the suIk 
ject o{ multiples, 15 contains 3, an even number of times exactly. 
Therefore, 15 is called a multiple of 3. 

A NUMBER IS CALLED A MULTIPLE OF ANT NUMBER WHICH 
WILL DIVIDE IT WITHOUT A REMAINDER. 

It will be seen that multiple and measure are merely relative terms* 
Any number is the multiple of its measure, and the measure of its 
multiple, 15 is a multiple of both 3 and 5. For 3 and 5 are meM- 
ures of 15. Hence 15 is called a common multiple of 3 and 5. 

Ant multiple of TWO OR MORE NUMBERS, is call- 
ED THEIR COMMON MULTIPLE. 

If any two or more numbers be multiplied togther, the product is 
evidently a common multiple of all ; for it may be divided by either 
of the factors which compose it. If two numbers be prime to each 
other, their product is likewise their least common miutipfe. Thus 
3 and 5 are prime to each other, and their product, 15, is their least 
common multiple. For if you suppose that 3, repeated fewer times, . 
will contain 5, you must suppose that 3 contains some factor^ 
which, multiplied by 4 will produce 5. But, as 3 and 5 are prime; to 
each other, they have no common factor, . Therefore 5 times 3=15, 
is the least common multiple of 3 and 5. If there be more num. 
bers than two, the same is true for similar reasons. 

Take a case, in which the numbers are not prime to each other. 
. 15 and 10 have 5 for their greatest common measure. Divide one 
of them, as 15, by this common measure, and the quotient is3b 
Multiply this ii^to the other, and the product, 30, is the least com- 
mon multiple of 15 and 10. For if you suppose that 10, repeated 
fewer times, as, for example ^ times, will contain 15, you must 
suppose that 10 contains seme factor, which multiplied by 3, will 
produce 15. But this cannot be, for the quotiiMit 3 was found by 
dividing l5 by the greatest common. measure of the two numbese. 
Therefore, 3 times 10=: 30, is the least common multiple of 15 and 
10. 

Hence, to find the least common multiple of two numbers. 

Divide one of the numbers bt their greatest common 
measure, ano multiply the qjjotlzvt by the other. 

GXAMTLES FOH PRACTICE. 

. 1. Find the least common multiple of 13 and 16. . 

Their greatest com. meas. is 4. 16-i-4=4. 4x13=48 Ans. 

3. Find the least common multiple of 14 and 18. A. 136. Of 
9 and 13. A. 36. Of 34 and 30 A. 130. Ofa5and45. Of 34 
and 84. Of 36 and 48. Of 36 and 36. Of33and56. Of 81 and 106. 

When there are more iban two nombers, after finding the least common mnlti» 
pie of two of them, proceedl: with this muHipte snd the Uiird namber, to fin4 
another common multiple by thjB nde. After finding for th^9^ proceed in the 
same manner with the Iburth nnmber, and so on. ■ „ 

14* 
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3. Find the least common multiple of 15, 18 and 34. 

The least com. mult, of 15 and 18 is 90 ; of 90 and 24, 540 Ans. 

4. Find the least com. mult, of 12, 16 and 30. A. 240. Of 9, 
12, 16, 18 and 24. A. 144. Of 6, 10, 25 and 36. Of 224, 648, 
936 and 872. Of 828, 333, 756 and 963. 

When there are many numbers and particularly if they are large, 
it is tedious to proceed as above. There is a shorter process. 

We have already seen, that when several numbers are prime to 
each other, their product is their least common multiple, if, then, 
we can contrive to find all the faetora prime to each other, in 
the several numbers ffiven, the product of these factors will be 
the least common multiple, not only of the factors, themselves, 
but also of the numbers from which we obtained them. These 
factors must bo found by actual trial, thus. Place ike numbers 
in a rovi and divide as many of them as possible by any num* 
ber, which will divide them without a remaviider, placing the guo' 
tierUs, with the numbers not divided, likewise in a row under the 
JirsL Divide as many numbers in this row as possible, in the 
same manner as before^ and continue this process until no two 
numbers can he divided by any number greater than 1. The 
dwisors used, and the kut row of numbers, %Dili be the factors 
sought.^ fifcouree, 
•^ "The ZMOpvcT or these factobs wili. be the least comxon hul- 

TIPLE BH^tflBBD. 

5. Fo9 example: find the least common multiple of 72, 64, 21, 
18, and 98. 



2 I 72; 64; 21 ;- 18 ; 98 

3 I 36; 32; 21; '91; 49 
3 I 12 ; 32 ; 7 ; 3 ; 49 
^ I 4 ; 32 ; 7 ; 1 ; 49 
414; 32; 1; I ; 7 



I observe that all, but 21, may 
be dividedkby 2. Therefore, I 
divide by 2 and bring down 21. 
Then, that,all the next row, ex- 
cept 32 and 49, ma^ be divided by 

3. Therefore I divide by 3, and 

brmg down 32 and 49. In this ' 1 ; 8 ; 1 ; 1.; 7 

way, I proceed, dividing, each time as many as possible. I obtain 
then the factors 2, 3, 3, 7, 4, 1, 8, 1, 1, 7. Therefore 2X^X3x7X 
4X8X7=28,224 is the least common multiple of the given numbers. 
In multiply ing» t neglect the factors, 1, 1, 1, since they will hot al- 
ter the product. The intelligent pupil will at once reply that these 
factors arefaor all prime to each other. But, it should be recollect- 
ed, that, by ^is^p^ecess, the fiictors of some of the numbers become 
resolved into tlreir component parts. If these component parts be 
re-mtdtiplied, the compound ftctors, thus obtained, will be ail^rime 
to each other. Thus, the two fiictors, 3 and 3, were derived, sue- 
oesBively trom 18. Therefore the compound factor of^8, is 3X3— 
9. In like manner 2, ,4 and 8 were derived successively from 
64, and the eom'^bund fiu^tor is 2X4X3=64. So 7 and 7 were de- 
rived firom 98, and the compound fkctoris 49. It will now be seen, 
that these compound factors, 64^ .9 and 49, ta% all prime to each oth. 
er ; and that they contain all tlie fa^tjprs, which are component parts; 
of the given numbers, and no moile^ 



• •* 
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By* the prac^ss, it will be seen, that when any number is a factor 
of several numbers, it is excluded from them all, by Division, and is 
then made once a fiictor in the multiple obtained. If all the given 
numbers of which it is a factor be not divided by it, then we shall 
employ it more than once as a factor in the result, and thus make the 
multiple obtained too large. From this consideration, the pupil will 
see the necessity of the following caution in employing the atovc 
mode of operation. 

In making each division, ehoo$e divisors which will divide as manv 

NUMBERS AS POSSIBLE. 

This- will be best understood by illustration. 

6. Find the least com. mult, of 6, 9, and 24. 

6 and 24 can be divided by 9. But all the numbers can be divided 
by 3. If, then we first divide by 6, we shall leave the 9 undivided 
by 3, and so obtain too great a multiplier. 



First divide by 3. 
3 I 6, 9, 24, 

2 I 2, 3. 8, 

|i; 3. 4/ 

Hence, 3x2X3^4=72 is the 
least com. mult. 



Ftrst divide by 6. 
6 I 6, 9, 24, 

ti,. 9. r 

We can divide no further. 
Therefore we should ezpeet 6X9 
X 4=216 to be the least com. 
mult., which the other operation 
shows to be incorrect. 

None of our common Arithmetics provide against this source of 
error, and hence the learner is often perplexed by finding Ms result 
wrong, when lie has strictly followed the directions of hu i\ile. By 
this mod^, nerform the fonowing. 

7. Find Ah least com. mult, of 32, 72 and 120. A. 1,440. Of 
a0,48 and 56. A. 1,680. Of 250, 180 and 540. A. 13,500. Of 
375, 125, 320 and 45. Of 872, 16, 98 and 75. Of 196, 762, 
1,131, 340 and 460. 

In finding a eOmmon denominator for several Fractions, we mul- 
ti ply all the denominators together. The common denominator, 
therefore, ia a common moliiple of the given denominators. Of 
course, iftb least com. den.. must be the least com. mult. 

8. Reduce f and f to the least com. den. 

24 13 the least com. mult, of 5 and 8. W^ must there- 
fore brin^ the Fractions to 24ths. 24 24lbd make a 
whole one. Th^ | of lis f of 24 24th8=^|| j and | of 
• 1 is I of 24 24ths=5V- A. |J a^id -^j. 

Hence, for the numertUora of the reduced Fractions, 
multiply t^e com. denom, by each of the *given Frac- 
tions. (6 XXXIII.) 

9. Reduce ^ and ^j.io the least com. den. A. -f^^ 

and AV ^V and.^T- .A- -h ^^ A- VV» A ^^^ il- 

and H' ^T> VV» A' h^ A^^^ ^h' 



152 FRACTIONS. Sec. 45. 

A shorter mode of finding nomerator?, may often be employed. 
Thus, 
i. 10. Reduce /f and ifif to the least com. den. A. -^j and iVV* 

3 I 19, 27, Process for the least com. mult. 

Then 3x4X9=^108 is the least com. mult. 3 

I 4, 9, and 4 (the first two of these factors) multiplied* 
make 12, the first given denominator. The remaining factor, being 
9, shows that the com. den. is 9 times the given den. 12. Of course 
the corresponding numerator, in the answer, ought likewise, lo be 
9 times the given numerator 5. Hence, 9X5=45 the first numer- 
ator. It wiU be seen that this is obtained by excluding firom the fac 
tors«of the com. den. just enough to produce 12, the given den., and 
multiplying the numerator 5, by the remaining factor 9. The pro- 
cess is similar for the other numerator. Thus, 3x9=27 the sec 
ond den. The^fore, exclude 3 and 9, and multiply 4 the second 
numerator by 4, the remaining factor. Then 4X4=16 the second 
required numerator. 

11- Reduce ^, }l and /j- to the least com. den. 

A. tVA» iWr^ tV%- 

12. Reduce 7^, ^, -g^ and J f to the least com. den. 

• ■ . 

When seeking the least com. den. we must of course take care first to bring 
the given Fractions to their lowest terms. 

' 13. Reduce if, }|, |J» »^^ t*A ^^ ^® l««^st com. den. 

A- /.v. IH. if #. and AV. 

14. Reduce f, ^7, tV> /t' ii and ^} to the least com. 
den. 

Sometimes the denomuiator of one of the given Fractions may be a measmv 
of that of another. In this case, hj multipljrin? both terms'of the former, it 
may be brought to the same denominator With ue latter : or, if the numerator 
of tne latter admits of being divided, we may bring tiiis one to the same denom- 
ina^r with the former. Common denominators, and sometimes a least common 
denominator may. often be readily found in this way. Sometimes both Division 

* and Multiplication may be. used, but we leave the pupil, in thia respect, to ezer- 

*■ else his own ingenuity. 

15. Talie, for example (he Fractions i and y^. Mul« 

• tiplying the former by 2 gives lis ^ and /^, having a com. 
den. Dividing the latter by 2 gives ^ and f , -having a 
least com. den. 

16. Reduce ^ and f| to a com. den. A. i^i^ and ||. 

17. Reduce } and ^ to a com. den. A. || and ^. 
To a least con. den. A. f and f . 

18. Reduce | and y^ to a least com. dem A. ^ 
and y\. I and -^g. A. | and f • fy and }, f and ^. 
4 and /y. 4 and A- ^ and A- 

19. Reduce | and ^ and ^ to a leMt com. den. 

20. Heduce i and | and ^j an^^fy |o a least com. $len. 



• « 
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ADDITION. 

MENTAL EXERCISES. 

^ XLVI. 1. George gave ^ of an orange to his sister, 
I to his brother, and tiben had f himself. How many 
fourths had he at first ? 

2. William bought } of a quart of chesnuts at one 
place, ^ at another, and | at another. How many sixths 
did he buy in all ? 

3. A man has f of An acre of ground in his yard, ^ in 
his garden, and f in his corn lot. How many fourths 
ha&heinall? 

4. A man gave } of a bushel of rye to one person, | 
• to another, and | to another. How many fifths did he 

give away? 
6. How many eighths ini+f-f|? In J+|+|+f ? 

6. How many twelfths in t*7+ti+1¥^ ^» T5+A 

In the above examples, the denominators are alike, and the i»o. 
C688 of Addition is very easy, since we only have to add the numer- 
ators. Bat when the denominators are different, we camot add in 
this way. But. by $ xliv, we oan make the denonUnatort alike ; 
that is, we can reduce the Fractions to a common denominator, 

7. Add ^ and #. ^ and |. ^ and |. | sind f « 

8. Add ^ and ^. | and |. f and f^. | and |, 
The following are to be written. It is always best to 

reduce Fractions to their lowest terms before adding* 
The sum may often be reduced to a whole or mixed 
number. When this cannot be done, it may often be 
reduced to lower terms, 

9. Add /r, ^ and f\. A. 1?,=}. 

10. Add If, a an^ |f . A. 3. 

11. Add WV VA» H and 2|. A. 2Hif . 

12. Add H, tVy» ih If and |f A. 2^*. 

When mixed numbers occur, it is plain that we must add the 
whoUt and the Fractional porta aeparately, Tha two sums must 
then be united into one, 

13. Add 13| and 5| 13+5=18. i+i=tf — lyV- ^^ 
+1^7=19,^7 A. 

14. Add 17^ and \^. A. 33H. 

15. Add 15^, 14|, I and f . A. dOf f . 

16. Add Jfy, 19^, jl, 9A, xVV 2^^ »nd V^, 

A. 283j|i. 
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17. Add ih U, 2&9, 547^1*, 329fJ, 54 and 3^V- 

A. l,194if. 
la Add 13A, nj\, 30J, 99, 101A,.^W» 19tVi, an<l 
15JVW- A. 216. 

19. Add 137}, 26tV <^i^<1 ^^ ?• ^- ^^* 

In this example, reducing -fj to its lowest terms, it becomes f 

which added to f makes }, or 1. It is therefore unnecessary to 

reduce } and /g- to the same denominator with ^. Sjwh artifices 
may often be employed. 

20. Add 3H» 4H, 3H, 9tf, 16,?/^ and /j. A. 38. 

21. Add 18H, if, 17f|, 11, 6fVV and 5^V A. 59. 

22. Add 13^}, 17, 2f |, 1}|, 14 and 63^^. A. 102J. 

23. Add 4fi, 3ft%, lOM- 7H, 6WV, S^\, lAV- 
%Vt» ^tVt* ^tV* and Sff. A. 60f . 



. MULTIPLICATION* 

» -_ -MENTAL B^RCISES. 

^XLyil. 1., If 1 dollar will buy ^ of a bushel of 
l^rheat Kow matiji.t&iids will 2 dollars buy ? 

2. -If 4 cent Will buy } of an orange, how much will 5 
cents bjay? ;. " • , 

3. It I !)u6hel'of oalts cost ^ of a dollar, what will 2 
bushela cost ? • - 

4. If 1 apple cost j- of a cent, whiat will 3 apples cost ? 

5. A boy gave | of a pine-apple to one of his com- 
panions, and 3 times as much to another, how much did 
lie give the last T 

6. 4 times } are how many 6ths ? 7 times } ? . 

7. 3 times | are how many 5ths ? 6 times 4 1 ^ 

8. 10 times j are how many 4ths ? 5 times t 
0. 5 times f are how many 3d8? 6 times? 

In the above examples, a FVaction is the Inaltiplicand, and a 
whole namber the multiplier ; in other words, it is required to mul- 
tiply a Fraction by a whole number. As Multiplication is only a 
repeated Addition of the multiplicand, (^ xt) it is plain, that, fai 
this case, it may be performed like Addition of Fractions, in the 
last section. Thus, 

10. A man had f of a dollar in eiach pocket, and he 
had 4 pockets. Hovy many fourths of a dollai had he ? , 
Repeat J, 4 times by Addition, thus, |+|+j+|55si^/ 
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Hence it appears, that Multiplieaiipn of a Fraction by a tDhoh 
nun^er, may be performed by a repeat^ Addition of the Numerator 
of the multiplieand. But this repeated Addition is Multiplication of 
the Numerator. (^ xl) 

Hence, to multiply a Fraction by a whole number, 

I. Multiple the numeaator of the fraction bt the whole 

NUMBER, 

This was also shown in § xli. In the same $, likewise, it was 
shown, that dvoidtng the denominator multiplieo the value. 
Hence, another rule. 

II. Divide the denominator of the fraction bv the whole 

NUMBER. ** 

Note. This is altogether the best rule^ and should altDaya be used when the 
denominator admits of Division. 

In performing the following examples for practice, lei the pupSf 
divide the denominator, in all cases, where it is practicable. Xhe 
tssnlts should be reduced, if possible, to whole or xnia^ nombers as 
in Addition. 

11. Multiply fi by 4. A. ii=h\. ' ' 

12. Multiply ^VtV by 7,853. A. ^a^ 8=324 Mexa^ 

A Fraction t* mulHpUed ifito a number $^l*to its dehornind' 
iar, by r'^movin^ the denomihaton '*''', V 

14. .How much is 40 times -f-^^*;, A**y =5:23|; 

13. How much is 27 times |f; * * • ,^ 

27 is a composite number, having, thi fte>ors*9 and 3. 
We may multiply by thest fectork, succe^.ive%, tfiptead 
of multiplying by 27 at once. (§ xi.) Ndw 9 wilh divide 
the denominator 45, though 27 will not. Therefore, n 
X9=V, and V X3=V=^18f A. This mode is ofteA 
convenient. 

15. A man bought 12 yards of cloth at 5^^ dollars a 
yard. How much did the whole come to. A. $62J. 

To multiply a mixed by a whole number, multiply the whole, and 
fractional parts eeparatehfy and tmite the products. 

16. Multiply 3/y by 42. A. 129J . 

17. Multiply 7JL by 40. A. 281^-. 

18. Multiply ^^^ by 471. A. 29ff. 

19. Multiply ^VW by 158. A. 133f If. 

20. What will If ^ hogsheads of wine come to at 
$1.23 per gallon ? A. $1 15.343?^. 

21. What will 4| tons of iron come to at $4.00 pr. 
cwt. ? A. $35a ' . . 

22. What will 6f hhds. of molasses come to at $0.48 
^T. gal. ? A. $360.00f , 
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23. What cost 7fy cwt. of sugar at $0.08 pr. lb. ? 

A. $63.66^. 
34. What cost 23^ J pipes of brandy» at tl.43 pr. gaL ? 

A. W.331.651 



^ XLVni. In Hielaat socUon you.^ero taught to oraHipljr-^ 
>Vactioii by^ a wfiole number. Multiplying a whole number by a 
Fraction, is ejcactly the 8ame.ttJuog, for, 1(4 zi.) it matters not which 
factor is made the multiplicml nor which the raulll|^«r. . This case 
was noticed, § zx4iii. 

To this case belong sach questions as these : what is | of S4 ; what fe | - 
6f 40, «&c. : tUat U all gittstiona wftere a tohole ia given to Jindac^taUt'part. 

. BXAMPLES FOR PRACtlCe*. 

1. Three men, A. B. and C. drew a pitle in a Tottery, of 4P35» 
000.00, A. owned. Hhe ticket; B. ^ ; aiidQ;|«' What amount 
ought each to have ? Ant, A. \ of S25,000=f 1S,500. B. \ of,, 
g25,000=98,333.33», and C. 7 of |35,000:cr$4,166.66}. \ 

2. For the same ticket was paid 916i)0. What did each pay ? 

An». A. |8;(HI. B. jg5.33|. C. 9%962. 

3. A mim, worth $32,750.25, wished t<^inTe6C /^ ^^^^ '^ ^^^^ 
capital. How much would &e haTcrlefl 7 A. $14,328^3(^. ^ * 

4. At I of a dollar a ya^di what cost 164 yardn'^f Hnen ? 

A. $123*00. 

5. At 75 ets. a yard, what cost 164 yards of linen ? ' ^ 

. 75 ots. is I of a dollar ; therefore the j^uestlon is thevasne 2fi , 
thelast. • . • ' 

6. At 50 cts a yard, what cost 230 yards c^ cambric ? 
50 cts. is i iTdollar, and i 6f 230=$115JB0 A. 

'7. At 4d. a pr. pt. what cost 135 pt». of molasses 7 
4d. is i of a shilling, and i ofl35=i45s.=£d ; 5, A. 

8. At 33i cts. pr. lb. what c68t 15,618 lbs. of coffee 7 A. $5,20<>> 
33i cts. is i of a dollar, and | of 15,618^$5,206, A. 

9. At 16 i cts. pr. lb. what cost 5,766 lbs. orsagar ? A. $991. 
16} cts. is i of a dollar, and ^ of 5,766=$991.0O A. 

10. At 25 cts. j»r, lb. what co^ 9,496 lbs. of raisins T A. $2,374. 
r25 cts. is \ of a dojlfff, ai^d i of, 9; 495= $2,^74 A, 

lU At 5s. a yard-what cost 3»656 yds. of cloth 7 A. £914. 
12. At 6d. p|.ib. what cofst 2,864 lbs*, of sugart- . A. £71 ; 12- 
tn tiie above examples^ the pfice is an even part of a higher de- 
nomination, as a dollar, a ^biHin^, &c.- An even part is called an^ 
Atl&oT part.. Hence, when the price of a ^fngle things {as a gallon^ 
pouvd, ^,) i» an ttliquot pM of'a-hiffher deTtfnnina^ion iif money, 

MULTIPLY* XHB» QUANTITY GtVZff, BY THB. FRACTIOJI .^SPRBSSmo' 
THAT PART. ' v " " 

NoTi;, ThisnHe mny.be fuuncl in other books, under the 'heail of Pbac-' 
TXCE ; which name m given it on ^coimt ^.i\B practical utili^. t . "* 
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r of a dollar. 
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of a dollar. 
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of a dollar. 


20 


is 


■ - of a dollar. 


6i is tV 


of a dollar. 


16| 


is 


J of a dolla:^. ♦ 


- 5 is Jff 


of a dollar. 



NoTfi« When the price is not Kaaliquot part, hut some other simple fractional 
part, (sa in ex. 5 above,) that Fraction nunr. be used as a ipultiplier in the same 
manner. The pupil's in^nuitjitwiU ehable hjm to discover many abbreviations, 
which we have not room to mention. 

Id. At 5 etd/pr. lb., what <|pst 360 lbs. of pork ? A. glS.OO* 

14. At 8i cts. pr. Ib^, "what cost 6 bis. of beef ? A. $100.00. 

15. M 251:16. pr. q^t. what cost 478 gals, of brandy ? A« $478.00. 
, • 1^ At 6icts. pr. pi. what cost a barrel of nu* ? A. 21^*754 
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MENTAL EXERCISES. 

4 XLIX. 1. % matiiiaviDgdividecra lot of ground into 
4 ec^ttal parts, divided fsftph part into 2 equal portions. 
"What pari of ibe whole lot. was one of these portions ? 
S^hat iB^i of i / ^\ ..'^ . .* > .V.' 

^ Th© figure represeofe the l6t; en\ by the bl^ckdlfies' 
into 4 e((ual parts, or fourths. These fburth% are each 
cut into B eqvial parts, or halves, by the lotted lines. It 
will b& seen that there are 8 of these iialves. But when 
^ thin? is divided into 8 equal parts,- each j^art is called 
an eighth. J of i, then is J. This is nvultiplying a 
FYaction btf a Projction. • - ■ 

%' A boy had f of an orange, and told his brother he ^ 
would give him i t)f what he'liad, if l^e could tell what part 
"of the whofe orange thaf vt'ould be. . How much did hc» 
%iv« him ? What is i of f t ^ • 

3. A boy. had 4" of an apple, and gave away jf^fif wS«[t 
lie had. I&w ttitjch did he^we Away? VThatis \ of ^ ? 

4. A man havlfe^ ^ of aJJiii^Jlel of oatsL fed^his horse f 
of them. What part: of a whole bushel did he give^hft 
horse? Whatib^f ofi?' ' ; » " 

5. A man owning f of a led of are, sold \ 6f hit 
share. What part pf the V^oleiiid he sell ? What \» J 
ofi? • "- ■ '.. '" •- ? 
. 6. A Hiftift owning |: of llie capital of a tradiij^ £#fe|b^ 
lishment, sold \ of his share. Wjiat part cilt .tn^'^hble ' 
capitaldid^hesfenlWhatisfof^t^ ., 
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7. Whatiuiofi? *off? f of|t #of|! 

8. Whatis+ofi? +of|? f off! f o/f? 
The following are to be written. 

9. Wkat is ^ of ^^ ? To obtain a ninth part of a num- 
ber, we must divide- by 9. But (^ xli.) multipl3rijig the 
denominator divides the value. Hence, ^ of ^=^f ^ ^j 
=TiT A. » of T*.? A. tIj. I of a? a. tIj. 

10. What is T^ of W ? First find VV of tV=tH • ^en 
,1^ of T'V="y times as mil*h=yj^ ; then ^^ of tV=?% A* 
This is ihe analytic mode of solution. 

11. What is U of «? A. m. H of 4 ? A. ^T^. 

In erery case, the pupil will obeenre, that the answer is found hj 
mtiltiplyiiig tfato two numenton toget)sbr, and likewise ihe two 
denominators together. Hence, the rule, 

MULTtPLT THB NVMBRA'POKS TOOBTHER, FOll TSE NVMBKATOE OF 
THE FKODUCT, AND THE PBNOJfUTATOJUl TOGBTBBR, FOR THE DENOHINA. 
TOR OF THE PRODUOT. 

If mixed nmnberi occur in the multiplier or muhiriicand, it is best, wbenthsu 
integral parts are small, to reducs them to improper Fractions ; when otberwfte,' 
to malUiMV separately the whcde And Fractional purts4f like multiplier, into ^a 
whole ana Fractional parts of the multiplicand. ■ 

A case of the unperformed multiplication of two or more Frae. 
tionsf thaEt is, a Fraqtion of a Fraction (U)lb the expressions, | of i, i 
off off, ^c.) is called a compound fraction. A Fraction', not con. 
nected wiA others in this way, is called a simple fraction. Bomb 
of the members of a compound Fraction, may sometimes be whole or 
miiced numbers. Thus i of 3}, and i of | of 2, are compound Frac. 
tions. Compound fractions may be reduced to simple ones by 
multiplying numerators together, and denominators together. 
Whole numbers are of course made factors in the numerator. In 
this redaction, if the numerator of one Fraction be equal to the 
denominator of another, both may be tfeglbcted. (§ xli.) Thus, in 
reducing I of } of |, I may neglept the twp 3s, and likewise the two 
Ss, and the resulting Fraction will be*}.' So, likewise, if any nn. 
merator has a common faeter, or measure, with any denominator,* 
they m&yAi divided by it before reducing. 

Thus, II of l\ of ^. 36 and 48 may both be divided 
by 12 ; 21 ahd 75 by 3 ; and, «as 37 measures 74, it may *% 
be neglected and 74 divided by it. The Fraction will • 
then be f of | of -f^. 2 and 4 may still be divided, and 
it becomes f of | of A=f i- 

. In tiie Addition and Subtraction of Fractions, it is evident that 
compound Fractions should first be reduced to simple ones. It will 
he cteenred that the word of between iwo Fractions Bignifies th# 
Mune thing as the sign X* 

13* A man owned -fy of a fitctory, and sold<^ of jhis 
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share. What part of the whole capital did he sell? 
A; /fV. What part did he then ownj A. iftV=A* 

14. Duying a atonn, the master of a vessel wa« 
obliged to throw overboard ^ of the cargo* A, owned 
f of the cargo ; what part of the w^ole. cargo waft his 
share of the loss. A. /y. Wha^ had he left ? A. J of 
t^e whole carg4). 

16. At $tV pr- y«l- wiat cost 13f yds. of cotton cloth ? 

.A. *2tff . 

16. If 1 lb. of cotton cost %^; what cost 15|} lbs.? 

A. tlf it. 

17. At trfft pr. qt., what- cost 4 gals. 1^ qts. of rum ? 

- , A. $^yWV. 

18. A and B bought a cord of wood together ; A paid 
3 dollars, and B, 4. What part of fhe whole did each 
pay ? How mauy solid feet ought each to have \ 

^ Ans, A. Mf and B. l^. 

' ^9. Two men* E and F, traded in company. E f<5- 
nished $2,000 an*?; 8liO©0 of the capital. What part 
of the whole did each ftirnish? They gained $864. What 
was each one's *are? A. E's $576, F's <|288. 

'80, A, B and C traded in company and gained ^300. 
A';s capital was $600, B's $^,'X's $200. Wha^forf . 
of the gai'fl ought each to have4 What Was each man'a 
share ? A's.$150, B's $100^ C's 6(1 * 

Qaefltions like the last three, belong to what is called ^llowbrip. 
Bt fellowship is meant a co.PARTirER8ajF, OS JOINT niTXRKST ; 
M when seyeral men are trading together. 

FeUowabip is not, however, confined to trading companies, bnt embraces all 
cases, whatever, in which a distribution of money or property, or an adJBStment 
of gain or loes is to be made aipong several individuals in a certain proportion. 

The money or the value of the articles put into the commoa fund, 
IS called stock or capital 
The profit or loss to be shared or diyided is tailed a DiviDSifB. 

A company is said to declare a dividendj when pubNc notice is given of the 
amount due on each share of stock. After a dividend has been dedared, the 
compaiw^ is bound in law to make payment of the amount to the owners of sto(^ 
on or aner the day when it is declared to be due. From the above we have the 

rule. 

» _ 

Find what fractionai. part of the whole oafttal, sach pakt* 
nbr's capital is, and multiply the whoue DITIDEND FY IT.' 

It will be seen that many questions fai Fellowship have nothing to do. witK 
Capital or S|ock. Such are the divisicm of prize money among a crew, of IstaCes 
among heirs, the assessment of taxes, the distribution of a bankrupt's estate amooK 
erediCvB, ^. dtc^for all which things^ see f zcil 
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21. A, By and C freight a vessel with 300 tons. In a 
storm, the crew were obliged to throw 100 tons over- 
board. What was each man's loss, allowiog that A 
owned 90 tons, B, 120, and C, the rest ? 

Analytic solution. First find the loss on 1 ton. 
The loss on 1 ton is ^^^ of the loss on 300 tons, and is 
therefore jij of 100 tons=|Jf =J of a ton. The loss, 
then, is ^ of a ton on every ton of freight, and, as A 
owned 90 tons, he ought to lose 90 times i.=y>=30 tons. 
B ought to lose 120 times i= »§• =40 tons ; and C ought 
to lose 100—30—40=30 tons. 

22. A, B, C and D own, respectively, $300, $500, $900 
and $300 stock in trade. They gain $200. What is each 
man's share ? A. $30, $50, $90, $30. 

Note. To eolre it analytically, find the gain first on 91, Ac. The pnpil wilP 
•oon find this mode pleasing, simple, and satisfactory. 

— ^-^^ Three men. A, B and C, purchased *a hogshead of 
wine ; ibrwhich A paid $45, B, J544, and Cr JIOO. How 
many gallons ought each to T^ccive ?. 

Ans. A 15 gab. B 14i gals. t?33|. 

24. Four men purchased a field for $6,000. . The first 

paid $1,200, the second, {2,000, the third, $1,000, and the 

fourth^ the rest. The field contained 600 acres. What 

was each man's share?' A. The first, 120, the second, 200^ 

the third, 100, and the fourth, ISO acres. 

25% A and B trade together. A furnishes $tOO of cap- 
ital, and B, $200. At the end of 2 months B withdraws 
his capital, but A goes onto the end of a^year £iMn tbe 
eommencKBment of the partnership.- The ,gain is then 
fbund to "be $32. How much ought eacho^n to have ^ 

This case difiers from the preceding, because the 
stocks are in trade different lengths of time, » 

Analytic Solution. A's capital, $100, is in tfade 
12 months, and gains a certain sum. 12 timeHs'as much 
capital would have gained the same sum in 1 month:: 
that is $100X12=$1,200. ^ Hence,' A*s gain is the 
> 9Um which $1,200 would acquire (gaining t at the same 
tate) in 1 month. B's capital $2b0 is itt trade 2 months. 
5^ times as much capital would have gained the same sunk 
in 1 month : that is, $200X2=$400. Hence, B's gain 
ia the sum which $400 would acquire (at the same rate) 
ffi 1 month. Hence, A^s and B*s ^ains together' ar^i 
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what $1,2004.$400=$1,600 would acquire in 1 month. 
Now, if $1,600 gain $32, $1 will gain jfy^ as much= 
^^|^==2;^^. Then $1,200 will?gain 1,200 times as much 
=:^i|^o=::$24, A*s gain; and I^LOO will gain 400 times 
as much as $1=$^Y=3:$8, B's gain. 

Solution by fractional parts; or ratios. We find 
aboTC, that A's gain is. what $1,200 would acquire in 1 
month, and B's, what ^00 would acquire in 1 month. 
Therefore, the whole gain, $32, is what $1,2004.$400 
=$1,600 would acquire in 1- month. A's part of this 
is +H*=Jof*32=$24; B's is iViFV=i of $32=$8. 
Hence, the rule, 

MVLTIPLT SACH PARTNEIl'8 CAPITAL BT FFS TIMV, AND ADD THS 

NtODUCTB. Find what FKAcrioNAii part bach onb'i pjmdvct m of 

THIS SUM. AND MULTIPLT THE WHOLE DIVIDEND BT IT. 

26. A and B hire a pasture for $36. A put in 23 oxen 
for 27 days, and' B 21 oxen for 35 days. How much 
ought each tp pay? A. A. $16.48xVyV> B« $19.51 tVjV- 

27. Two merchants traded in partnership. A put in at 
first $2Q0y and at the end of 8 months put in $100 more. 
B put in at first $550, but at the end of 4 months, he took 
out $140i At the ^d of 18 months they have gained 

^ .- 2526. What is each man's share t 

A. A"s'$192.95T||y, and B's $333.04Hff . 
29. Th»ee graziers Hire a pasture for $60.50. A puts 
in5sheep for 4^ months, B, 8 for 5 months, and C, 9 for 
61^ months. What ought each to pay I 

A. A $11.25, B $20 and C.$29.25. 

29. Three .)E)prsons make a joint stock. A puts in 
$186:66, and B $98.50, and C $76.85. They gain $222, 
What is each one's share? A. A's $ 114.1 78 iVitt* B'» 
$60.57yy^T\» C's $47.25|SHf . 

30. A bankrupt is indebted to A $277.33, to B $305.17, 
to C $152, ji^nd to D $105. His estate is worth only 

r 77.50. How must it be divided ? A. A $223.8im|, 
$246.28/5V!r, C ^j;i22.66|ff J and D $84.73|H|. 

31. A, with $1,000 capital, began trade Jan. 1, 1829. 
He took in B as a partner, with $1,*500 capital on the Ist. 
of March following. Three months after, they admit C, 

' i^ith $2,800^capital, apd Jan. 1, 1830 they find the whol« 
^iiin $1,776.50. What sum belonged to each? 

A. A $457.46Ji*, B $571.83fH, C $747.19|H* 

15* 
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SUBTRACTIOir. 

MENTAL EXERCISES. 

^ L. 1. A boy had f of a quart of chesnuts, and garc 
away |. How many eighths had he left ? 

2. A man bought -ft^ ^/ -^ barrel of flour, and gave f^ 
to some labourers. Howmuch had he left ? 

3. Two boys together gathered f bf a peck of straw- 
berries, and one of them took ^af a peek, as his share. 
How many had the other ? 

4. I from I leaves how many ninths ? 

5. I from f leaves how much ? | from i ? ^j from |^ ? 
I from 1| ? * from 2f ? VV fromS^V? 4 from 5^ ? J, from 
6A? f from4j? 

But we shall often be required to make sabtractions between 
Fractions whose denominators are different. In this case we mtLy 
reduce them to a common denominator, and then we can subtract 
as above. 

6. Take | from ^. | is ^, and ^ is ^, 

7. Take f from i. -f from J. J from f ^ from ^g^. 

8. • Take li from 2|. 2| from 6yV- 3^ from Sj. 
Let the following be written. 

9. From || take ^. A. -JJ. 

10. From If take f. A. }^. 

11. From |i take |f. A. yf g. 

12. From 2|i take lif A. l^^ir- 

Note. When mixed numbers occur, perform the subtraction of the whole, 
and fractional parts separately, if it can be done. 

13. From 20iJ take .6|. A. 14-^^. 

14. From 37^ take 20f . A. 17^. 

15. From 30^ take 15|. A. 15|. . ' 

16. From 21i take 6|. A. 14y\. 

Note. When the Fraction in the subtrahend is^eater than that Iff the min- 
uend, it will be necessary to borrow a unit. Sometimes, lilcewise, there will be 
no Fraction in the minuend. Tn this case, it will also be necessary to borrow. 

17. From 2'26^j take 71|i, A. 153m. 
' 18. From 621f take 497-«. A. 123|J. 

19. From 525yV take 326t\. A. 198}|f . 

20. From 2,983aH take 1,84344J. A. l,139f||f J. 

21. From21J^e^ take 13ffHH- A. SJiUimHh 
Hence, to perform Subtraction of Fractions, 

Reduce the fractions to a common DENomNATOR, pinz> tbb mF. 

FBRENCE OF THE NUMSRA^RS, AND WRITE IT OVER TBS COMHON Pl« 
NOMINATOR. . . ^ 
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22. A' man bought 27| yds. of cloth, and had ld/|> 
yds., of it HNide into clothes. How much was left? 

A. 8f yds. 
23^ A merchant had 56yV7 gals, of brandy in a cask, 
and 7^ gals, leaked out. How much had he l^ft ? 

A. 49m gals. 
24. A man had a lot cont^ning 97j acres of ground, 
from which he fenised off 14f acres. How many acres 
were left in the lot ? A. 81 Jf Acres. 



DIVISION. 

MENTAL EXERCISES. 

§ LI. 1. At 1 of a dollar a yard,^}iow many yards of 
calico can be bought with f of a dollar? Horn many with 
f ? With A ? With f ? With y ? With V ? 

2. At I of a dollar a bushel, how many bushels of oats 
can be bought for 4 of a dollar ?' How many for 4 ? For 

f ? For V ? : 

3. } is contained in J how many times ? 

4. f are in ^ how many times ? In | ? 
6. ^ are in J how many times ? Jn f ? 

6. f are in 4^ how many times ? In f ? In 4 ? 

7. y^y are in j\ how many times ? In |f- ? In y*y ;, 

The pupil will see, that he has been finding how often one PVa<. 
tion is. contained in another ; that is, he ha8l>een dividing a Fractton 
hy a Fraction. In the above examples, the denominators are the 
same. If they were not the same, they might be made so by § xut. 
Hence, to divide a Fraction by a Fraction, 

I. Reduce the fractions to a common denominator, and diyids 

THE HUMITRATOR OF THE DlVIDEl^D Bf THAT OF THE DIVISOR.' 

8. Divide ^ by ^J. The least com. den. (^xlv.) is 8. 
*rbe Fractions, then, are | and |. Then, 6-1-3=3 Ans. 

• 0. Divide 4 by |. Frac. reduced |f and J|. 4^-^49 
sfc-J|. Ans. 

10. Divide I by 1. J by y\. f by *. | by f . 

It will be observed that no use, whatever, is made of the Common 
Denominator, and that this denominator, m, in fatt, lost, in the an. 
swer. It is very manifest, then, that, it is of no use to find this dem 
nominator itself, if toe only'' find the numeratorot as though we wer^ 
reducing the fractions to a common denomin^tior. For these numer- 
ators ue the only numbers coucerued in the proceee^ Tkusi 

* * 
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11. Divide ^ by Jj. Find the numerators as though 
for a common denominator ; which is done (^ xliv.) by 
multiplying 35 into 2=70, and 27 into 1=27. Then 
701-5-27=^^=2 if Alls. 

The answer obtained, is evidently the same we should have fonnd* 
if we had turned over, or inverted the Divisor, and then, mtdtipUed 
the ttM upper numbers together for a numerator, and the two tnoer 
for a denominator, /y x V ^^i^ ^^^f " before. But this process 
after inverting the Divisor, is exactly like the rule for Multiplication 
of Fractions. (^ zlix.) Hence, to divide a Fraction by a Fraction, 

n. IkVBRT the divisor and proceed as in MULTirUCATION. 

12. Divide |f by jf . Ans. f f |=f Jf . 

13. Divide |ff f by ^VVr- ^^^^ f • 

14. Divide tVVtV by mi' ^ns. a||| j=2JyAV 
16. Divide tVWWt by Himh A. « #|j|||||i|jf . 

16. Divide 2^ by.|. Ans y==6}. 

Note . When a mixed number occurs, it is to b« reduced to an improper 
Fraction. (9 xxvu.) 

17. Divide 5^ by 8|. Ans, Ijf . 

18. How often is 2 ^^ contained in 3|. 

19. How often is 6 contained in 13|. 6 maybe made 
an improper Fraction by placing 1 under it, thus f . 

Ans ^|=V=2J. 

Note. It will be beet usually to reduce the divisor, and, stHnetknes the .divid« 
snd to its lowest terms before dividing. 

20. Divide yV by tVi- TVV=i- -^^*- f =H- 

21. Divide If by J^. H=f- Ans.\=^i\. 



UENTAL EXERCISES. 

( LII. 1. A man bought cotton cloth, to the amount 
of 6 dollars, at ^ of a dollar a yard. How many yards 
did he buy ? 

2. A boy bought marbles at ^ a cent apiece, to the 
amount of 12 cents. How many marbles did he buy ? 

3. How many fifths are there in 4 ? In 5 ? 

4. How many sevenths are there in 3 ? In 4 ? 

6. A man put j3 barrels of beer into kegs that held f of 
a barrel each. How many kegs did it take % 

6. How many times fin 10? } in 0? j in 6? f in 4 1 
f inOt • 



See. 52. niACTiovs. Id5 

T. How often is f in6? | in 6? f in 3? VVin 6 t 
a How often is | in 11 ? 4 in 9 ? f in 7 ? ^ in 4 ? 

In the aboye ezampleB, it is required to find how often a Fraction ie 
contained in a whole number, that is, to divide a tokole number hy a 
Fraction, The quotient will be seen to be larger than the dividend, 
and it ought so to be whenever a proper Fraction is the divisor ; fot 
(§ XLi.) the smaller the divisor, the jpeater the quotient. There are 
twice as many half-pints, in a pail ofwater, as there are pints. If I 
divide a whole number by 1, the quotient will be the same whole 
number. Thus I is in 8, 8 times ; 1 is in 12, 12 times, &c. If I 
divide by a number less than 1, then, I ought to obtain a greater 
quotient. Thus | is in 8, 16 times ; i is in 12, 24 times, &c. ; in 
which cases, I have a quotient, twice as great as my dividend. 

9. At f of a dollar a piece, how many spools of thread 
can be bought with 2 dollars ? 

First find the ninths in 2= V* Then say f are in y, 
9 times. Ans, 

Hence, to divide a whole number by a Fraction, 

MCLTIFLY THE WHOI^E NUMBER BT THE DENOMINATOJt oir THB FKAO- 
TION, ANn niVUE THE PRODUCT BT THE NUMERA-TOR. - > ■ * 

H. Divide 24 by |f . It is best to reduce the'F'rac* 
tion to its lowest terms, if, =4. Ans. ^=^. 

12. Divide 84 by tVV- Ans. 90f 

13. Divide 22 by 3 f = y . Ans. 8. 

Note. — The divisor , if a mixed number, must always 
be reduced to an improper Fraction. 

21. Divide 37 by 4 f . A. 8 ^. 53 by 8 f . A. 6 U. 
127 by 9 1. 948 by 8 4. 1,847 by 15 if. 

To this case belong such qtiestioDB as these ; 4 is | of what number ; 6 k | of 
what number, &c. ; that is, all fuestiona where a certain part ia given^ to find « 
whole. 

14. 125 is f of what number ? Ans. 225. 

Perhaps it may be well for beginners, to accustom them- 
selves to solve these examples by analysis, thus. If 125 
is 5 ninths, what is one ninth ? Ans. 25. . If 25 is ^^ 
what is f? Ans. 225, 

15. 178 is 4 of what number ? Ans. 623. 

16. 256 is jV of what number ? Ans. 352. 

17. 1,874 is t"y of what number? Ans. 14,055. 

18. 29,964 is fy of what number? Ans. 175,451. 

19. 425,763,891 is ^ (f ^ of what number ? 

Ans. 23,444,046,633. 
00. 7,587,648 is M^ of what number ? 

81, 1^343,826 is }|f | of what number t / 
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MENTAL EXERCISES. 

^ LIII. 1. A lady, having f of a yard of ribbon, cut 
it into 5 equal parts. How much was there in each part? 

9. Thomas had | of a pint of chesnuts, and distributed 
them equally among 4 of his companions. How many 
had each ? 

3. A man divided ^ of an acre of ground into 7 equal 
parts. How much was there in each part ? 

4. A boy divided 4 of an orange among 5 of his com- 
panions. How much did he give each ? 

5. A grocer put f of a hogshead of brandy into 6 caskB» 
putting an equal quantity into each. How much did he 
put in each ? - 

6. Divide|by 6. # by3. | by 5. 4by4. ^ hy2. 4 ^Y 
8- #by4. I by 2. HV H- iby^. |by4. f by 3. ^ , 
by 4. If by 6. If by 4. i| by 3. jf ^7^- 

In the above examples, a whole number is the divisor, and a 
fraction, the dividend ; that is, it is required to divide a dtttti^* by 
a whole number. J^et the following be written. 

7. Divide J}| by 3. Dividing the numerator divides 
the value. (^ xli.) Ans. f {f . 

a Divide }|i by 87. A. jf y- Hi^Y^^ A. VW* 

9. Divide f f J by 2. 2 will not divide the numerator, 
but (^ XLI.) multiplying the denomina^ divides the 
value. A. ^/^. 

10. Divide iil by 4. A. /g^. m V &• A. ^W- 

H^noe the rules; 
.;I. Divide the Numerator of the Fraction bt the WHOI4I nvii. 

BER, Or, 

II. MULTirlT THE DsNOMINATOa OT THE FRACTION BT THE WHOLE 
NUMBSRt 

. n . Diyidc ^tViW l>y 7,896,437. A. -m^frrrt' 
■ 12. Divide H by 8. 8=4 xa^ We may divide by 
these factors successively. (■§ xxix.) ■i}-r-2=^. -^-f* 
4=t|t Ans. This method is often convenient. 

13: Divide.|f * by 9. A. fHy ^^ by 32. A. rfly. 
AVrby81. A.^H7- 

14. Divide 14 1^ by 7. Divide the whole number and 
Fraction separately. Ans. 2^. 

15. Divide 575 ^f | by 25. Ans. 23 ^4^. 

16. Divide 65 i by 7. 

If ^p-ou divide the whole number by 7, you obtain 
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a remaiBder of 2 ; for 7 is contained in 66, 9 timee, and 
2 over. Now this remainder 3 is |, (^xxvii.) and| added 
to \ mahes J. |-*-7=^. The answer then U 9 |. 

Hence, when a remainder it left from dividing Ike whoU num- 
ber, it mutt, tnilh the given Fraclitm, be reduced to an improper 
fVocfion, tmd then divided, 

17. Divide 5^ by 23. 5J=V. y-i.23=-i. 

18. Diyide25A by 20. A. IfJ*- 114^ by 280. A. 
^,. 184^ by 7. A.26Vr. 7,646fjby24. 

A. 318JH. 

19. Divide 88,^ by 17. A. &^»j. 476* by 8. A. 
69J. 175f by 23. A. 7;. 2B3if by 17. A. 14*44. 
6,650,Jj by 215. A.26JHij. 



lfBNTA.L XXEBCISES. 

5UV. 1, Wbat part of ahogahead of wine is 1 gai* 
Ion ? is 57 gallons t 

2. What part of a gallon is 1 qnart 1 3 quarts T 

3. What part of an hour is 1 minute 1 5 minu^s ? 

4. What part of a week ia 1 day 1 2 days T 3 days J 

5. What p^tfpf a yard of cloth is 1 quarter t 

6. Whalpart of aminuteisi second? lOaecondsI 
The following are to be wjitten. 

7. What part of a. pound ia 3d. I t, 
numbers cannot be used in a Fraction, 
fore reduce 3d. 1 qr. to qrH. = 13 qrs. 
qra. Therefore, (1} xxvni.) 3d. 1 qr. is , 

a What part of 1 cwt. is 3 qrs. 16 lb. 
0. What part of 1 hogahead of wine, 

Thii process is called bringing wftofc ntmilie 
inalvmtjto FracUonto/ahighir. The rulesc 

RSBbCB THK OITEH ICCMBEaS TO THE LOWlI 
miTTIOHED rOB A NdKKRATOII, AKD AH INT^ 
HICHEft DBROMinATION, TO THE lAKE DKHOI 
DBHOMnrATOB. 

Nora. Eeduee th« Fraction, thus obtained to itiloveal 
10. What part of a pound it 1 3s. 4d. T Ans. i4f ^ 
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11. What part of 1 cwt. is 3 qrs. 15 lb. 14 02. T 

Ans. l^ 

12. What part of 1 bu. is 3 pks. Tgts. 1 pt. Ans, |f. 

13. What part of 15 pipes is 25 gals. 1 Ans, y^j, 

NoTV. In this example 16 pipes must be reduced to gals. ; or, which is bet. 
ter, divide both 15 and 26 by 5, and then reduce the quotient 3 pipes togafak 
Dividing both by 6 will not med the answer, (f XLX.) since, both numerator and 
denominator are equally divided. 

14. What part of 2 miles is 7 fur. 11 in. 2 b. c, ? 

16. What part of 1 mo. is 22 d. 16 h. 1 m. ? A. JflH- 

16. What part of the whole duration of the world 
hare you lived ? 

17. The earth's diameter, is 7,91 If miles in diameter 
nearly, and the highest peak of the Himmaleh mountains, 
is estimated to be 27,677 ft. above the level of the 
ocean. What part of the whole diameter of the earth is 
the height of this mountain ? 



MENTAL EXERCISES.. 

^ LV. 1. What part of a penny is § of a farthing ? f 
of a farthing ? 

2. What part of a shilling is f of a penny ?- 1 of a 
penny? 

8. What part of a pound is J of a' shilling? J of a. 
shilling? 

4. What part of a penny is | of a farthing ? 

6. What part of a gallon is f of a quart ? 

It is evident^ that as fractions are not in their nature different firom 
ether numbers, bat only in their fornix we need no other rules for 
reducing them from one denomination to another, than those, given 
for whole numbers. Hence, to. reduce a Frwtion from a lower to a 
higher denomination, 

DnrmB as in reduction ▲scinding or wbole numbbrs. 

6. Reduce )^ of a shilling to the Fraction of a £. 

Ans. y^TfSS^-^^. 
Note. Thc^sults should alwikys be reduced to their 
lowest terms. 

7. Reduce 4 of a dwt. to the Fraction of a lb. Troy. 

8. Reduce | of a lb. Avoirdupois to the Fraction of 
a cwt. Ans. -rjy. . 
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9. What part of a week is | of ap hour ? Ans* 7^^. 

10. Reduced^ furlongs to the Fraction of a mile. ■ 

Ans* \^, 

11. What part of a piile is } of a h. c- ? 

12. Reduce 27f gals. to. the Fraction of a hutt. 

13. Reduce 65f qts. to the Fraction of a hn« 



MENTAL EXERCISES. 

'^ LYI. 1. ^ of a penny is how many farthings ? ^ of a 
penny ? 

2. j^ of a shilling is how many pence ? |- of a shilling ? 

3. i of a shilling is how many pence t how many pence 
l^nd farthing^ ? • 

4. ^ of a lb. Troy ia how many oz. ? | of a lb. ? 

The rule, of conne, for the reason .assigned in the last section, is 
Ibe same M in whole numbdrs.^ Hence, to reduce a Fraction from 
« higher denomination to a lower ^ 

• Multiply as in uduction dkbcvndino of whole numbers. 
6. Reduce ^y of a £ to the Fraction of a penny. 

6. Reduce j-i-^ ofdi hhd. to the Fraction of a qt. 

7. Reduce x/tt ^^ * ^wt. to the Fraction of an oz. 

.A. V=8f 

8. What part of a pt. is yf x ^^ ^ ^^^* ^ 

A. VVV=Wt. 

9. What -part of a minute is xVtt ^^ ^ ^^Y • A. xi^f . 
10., What part of an E. E. is | of a yd ? A- -fti 

First reduce it to the Fraction of a qoarter by <S LV.) and then to the Frac- 
tion of an E. E. 

11. What part of a hhd. is J of a puncheon? 

A. |H=^ 

12. Whatpart ofaguineaisfl of a£? A. Iff. 

13. Reduce 1624y>r pun. to tier. A. 3249yV- 

14. Reduce 1 9421 H tier, to pun. A. 9710||. 



MENTA,!. £X£RCISE6. 

^.LVII. 1. in xV ^^ ^ shilling how maiiy pence? 

In^^j? 

16 
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% In ^ of a shilling how many penc«*? In |? 

3. In 4- of a shilling how many pence ? In ^ ? 

4. In J- of a peck, how many qts. ? In f ? 

Id the last section, you weie teqotred to reduce FractUni of 
one de n orn ma tion^ to PraeUoM of another i the present case only 
diffors, in leqairiof yon find tohoU numbers, ^ Hejice, to reduce a 
Fraction to whole numbere of inferior denominatioM,. 

BfULTIFLT AS IN RBDUCTION nSSCKHniNO OF WHOLE NUMBBM, REDU. 
CING THE VBACTION, WHClfBTBE IT BBGOJIE8 IMPBOPBB, TO A WHOLE OR 
linUSD NOMBER, ANB C0I9TINUINO THE BBDUCTION,ONLT OF THE FRAC- 
TIOBALFART. 

J5f How much is 4* of a hhd. of wine ? A. 45 gals. 

6. Find ff of a £. A. 5s. 3d. Iff qrs. 

7. Find f|| of 1 cwt. A. 1 qr. 51b. 11 oz. 15J4f di^. 
8.. Find ///^ of a week. A. 2 d. 16 ly 8 m. 1 if^^ sec. 
9. Find j^ff of a ft Apothecaries' weight. A. 23.3gr. 



DECIMALS* 

^ LVIII. According to our system of Numeration, 
numbers increase from right to left in a tenfold propor- 
tion ; that is, a figure becomes ten times greater than 
before, on being moved a single place toward the left ; 
one hundred timesj on being moved two places ; one 
thousand times, on being moved three places, bluS so. on. 
But as numbers increase from right, to' left in tenfold 
proportion, so they decrease from left to right in 'the 
same manner ; that is, a figure- becomes only the tenth 
part of its former value, on beiftg moved a single place 
towards the right > the hundredth part, on being moved 
two places, and so on. 

Take for example the nomber 5, 5. 

If it be moved one place to the left, it becomes ten timee as 
great, that is, fifty, 50. 

If it be moved another place, it beomes ten times as great as 
fifty, or a hundred times ae great as -at first, that is, five hun- 
dred, 500. 

Thus, we may |p on, as far as we please,^ and show that each 
removal to the right, multiplies the number by lOjOr makes it ten times 
as great. If this be true, then^ it will, likewise, be true, that remov- 
ing the other way, will divide the number by 10, or make it a tenth 
part as great. 

Let us take five hundred^ the number we ended ^th. 500. 

Remove the significant figure 5, one place to the right,, and 
it becomes fifty, the tenth patt of five hundred. 50. 
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^•Remove it another place, and it becomes £ve, the tenth pairt 
ojNifly, or. the hundredth part of five hundred. * 5. 

■ Each ofthese removals, we see, divides the number by 10, or makes 
it the tenth part as great as before. We have now brought the 
number back to the units' place.- But there is plainly no reason 
why we should stop hero. If a point be made, to dtstinjjpEUsh tlus 
place, it is evident that we may conAmue to remove the number in 
this manner to the right, calling, it at every removal, a tenth part of 
what it -was before. Then, the^ first place below units would be 
tenthSt and the five Instead of being five tmits would be five 
tenths. ' ■ iS 

The next place would be tenths o/ tenths^ er hundredths; 
and the -fivb would become five hundredths*. .05 

We use a cypher here, to show that the 5 is in the second place be< 
low units. If there we're no cypher, it would stand in the first place, 
and \)e-,^==jive tenths i as above* 

The next place would be tenths of hundredths ot^hou^ 
sandths, .(M)5 

The next place, tenths of thousandths, or ten-thousandths, .0005 

There is no reason to prevent our continuing this mode of writing 
to any distance. 

Thus, we see, we have a new series of orders^ less 
than units, or whole numbers, which increase ^towards 
the left, and decrease towards, the right in ten-fold pro- 
portion exactly like, whole numbers. These are called 
Decimals, from the Latin word, decimtis, which means 
tenth, y^^,^ - _. '- — - % 

We have given some examples above, which contain but one sig- 
nificont figure. The following contain more. The pupil should 
endeavour to^ read the figures without looking on the names, whicll 
should be covered over. If he succeeds without assistance, he will 
he more likely t» possess a dear knot^l^ge of the Notation. 
Five tenths «nd two hundredths, or fifty-two hundreddw. '^ .5S 

Note. We read ihia Ji/cy-tioo kujtdredths. becsase the 5 is ten times 
greater than if it stood iit the hundredths' place ; that is,"than 6 hundredths. It 
is therefore, ten-titries 6 hundredths or^y hundredtlur; and two hundredths 
more make fifty-two hundredOw. Xhe wm» explanation W^ apply in the fol- 
lowing. "^•' 

Seven tenths 8ndJS)hr hundredths, pr seventy^fcifr hundredths .74 

Eight hundredths ari^ J^pTthousandths, or eighty-^ix thousandths 086 
Nine thousandths and two tenths of thousandths, or Yjinety-two tenths 

- ofthoQsandrhs.- .0092 

Seventy-one hundredths ,71 . 

Bigbty-aine thousandths ., ^ . .'og^ 

Niiiety thousandths ' ]o90 

. Two hundred and thir^ thousandths • ^ . . *.23e 

Nine hundredths ■ M 

Twentyvthree hundredths .28 . 

One tenth • . '' • .. j .' 

Ten hundredths '^ 

Two.tenths '^■. 

Two hundred,, thoussndths 'j^ 
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• 
From these latter examples it will be obserred, thai 
the value of a decimal is not altered by annexing cy* 
phers ; for 1 tenth is the same as 10 hundredths and 3 
tenthMs the same as 200 thousandths, the significant figure, 
being just as far from the units' place in one case as in the 
other. But, as has been ohserved above, ^jyphers prefix- 
ed, (between the unit's place and the significant figures,) 
materia]l)r afiect the value, since every cypher, thus pre- 
fixed, removes each significant figure, one place farther 
from the units' place, andv of course dSiminishes its value 
ten fold. As these principles are important, we state them 
concisely as follows, 

I. CtPHERS ok THX mOHT OF A DECIMAL DO VOX ALTJEH^THK 
VALUE. But 

II. Each ctphcb oir the left decbeases the value T£n 

FOLD. 

Thus. .6, .60, .600, r6000, and .60000, are all equal in ^valae, bein^ each 
equal, as is evident to |. But .6, .05, .00^ .0006, .00006, and .000005 decrepae 
in ten fold proportion. 

The pupil win now see the use of the point or period, 
which we have employed to separate decimals from whole 
numbers. If he were required to read this decimal, 
.15, he would cal} it 16 hundredths, but if there were no 
point, as here, 15, he would call it 15 (units or wKqIa 
numbm^slmply. The point, then, ciM^blM hinii to de- 
termine what name and what value belongs to a-decimal, 
by showing him its distance from the uhits' place. As it 
separates decimals from whole numbers,, it is usually 
called a Separatrix. The folh)liidng examples contain 
whole numbers and decimals mixed, and are the^^fore 
called MIXED nuubbrs. 

Three, and fivjd tenths : 3^5 '* 

Fbor, and itivehty four hundredthi 4.74 

8.93 7.635 9.84S 7.6324 5.55555^ 

82.594 96.006 835.0304 9004.010803 . 827.34359. 

Note. When spealdng of Fed^ Bfoaey, tre cenmrked that, dollars and 
dime» might all be read as mmes ; dollars, dimes, and cents might all be read as 
cents ; and doUanL dimes, cents, and mills ought all be read fis mills, l^e rea- 
son of tl^ is that Federal Money increases in ten^fM proportion, in the same 
manner as decimals. For the same reason wAoJe numhera and tenths mar all 
be read together as tenths ; whole nuutbers, ^n<fta and hundrediho may aU be 
read together as hundredths ; and so on to any distance. Thds 2.7 may be read 
ttto, and oeten UnthOf or twenty seven tentho ; 3.25 may be read thregand 
twenilf fiw hundredthOf or three hundred and twentyt Jive hundredihe, Ac. 

IRie pupil will perhaps be ready to demand, what 
are decimals but Fractions. Fractions (^ xxrs.) are ei^- 
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pressions for parts of numbers, and so are decimals. We 
reply that decimals ark Fractions^ and are oftea called 
DECIMAL Fractions. The only differerenee between 
them and any other Fractions is, that they increase and 
decrease just like whole numb^s, by tens^ and therefore 
we are not obliged to write down their denominators. If 
we please, however, we may write the denominators, and 
this we shall easily do, freni observing the name of the 
decimal. Thus, 

2.6=2tV- •"''^=1%' .8^9«/^^^. 27.93485:= 
^■fHHsy •nd so on. 

It wfll be Men by tfaeae ezamplet that, 

The dcnomirator or a decimal alwate cormets ov a vwrr, or 
1, wrrn crpHEms annexed. ' 

. FraetioDE having other denominaton, are called VvLOAa Teac- 
TioNs. It will be further eeen by thfl above, that. 

Tab nukbbr of cyphers in the den<meinator ov a pbgoial is the 

EAHB AS THE NUMRBR OV YLA€»8 BELOKQING TO THE DECIXAJi. 

Or, the di$tanee of ike lowest figure of the decimal frmi the eep' 
aratri^f determinee the number of cyphers in the denomifuntor. When 
the denominator is aetuall/ written, cyphers on the left of the decim- 
. al may be neglected ; but when it is written, and afterwards r^moeetf, 
the cyphers must of course be carefully restored. In the following, 
let the denominators be -remoyed, and the numerftt^ writen'de- 
cimally^ 

D. jifif . 16» loo^ao- 

. .10. 2//^. 17. ,aj,, 

13, 194,^Hf7ro . 20. ^oAVAoo 

14. 271,, Tji^,, 21. ,,ViiWT^o 
When decimals are written, with their denominators, 

like Vulgar Fractions, it often happens that they canbe 
reduced to lower terms. Let the following be thus writ- 
ten and reduced as low ais possible. 



J. 


A 


2. 


tI^ 


4^. 


^^^ 


4. 


t/jj 


5. 


vw^ 


0; 


loflTo 


7. 


^^h'^^ 



1.. .2 Ahs, \ 7. 


13.18 


13. 143.95 


2. .5 " I 8- 


17.265 


14. 164175 


3. 1.25 '* U 9. 


37.403 


15. 279.234 


4. 3.75 " 3f 10. 


19.0Q5 


16. 348.11^ 


5. 29.085 " 293^/y M. 


20.0004 


17. 793.452. 


<5. 16.0015 " \^^\jsl% 


39.00002 


18. 345.858 


16* 


• 
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NOTB. We have mentioDed Federal M(me3r as being similar to decimals. In 
bcL the denominatioos of Federal Money are decimals. The dollar is consider- 
ed the unit or whole number ; dimes stand in the tenths' place, cents in the hui^- 
dradtfas' and miOtt in the thoosandths*. The French weights, measures, Acj we 
have likewise seen are on the principles of decimals. (I xxx ix.) The advan- 
tage in the use of decimals consists in the uniformiQr of their denominators, and 
in their regular increase by 10 Kke whole numbers. Hence, We have al^miys td 
earrv for 10 ; and the operatiims of the four ground rules are as simple .as in 
wh(ue numbers. 



^ LIX. 1. Change J a dollar to a decimal. 

Here we wish to find how many tenths^ hundredths f. 
6lc, of a dollar^ there are in ^ a dollar. Now a tenth of 
a dollar iB»a dime ; hence, we havq to inquire how many 
dimes there are in j^ a dollar, j a dollar is 10 times jr 
a dime, because 10 dimes make a dollar. Then j a 
dollar is \^ of a dime=6 dimes=s^.5 Afis. 

% Change ^ to a decimal. 

This question is the same as the last, except that it ia 
not Federal Money. We wish here to find how many* 
tenths^ hundredths^ &c. there are in ^ a unit. ^ a uni^^ 
is 10 times ^ a tenth,=4^.of a tenth,=3.5 Ans. 

3. Change | of a dollar to a decimal. A. $0,135. 

4. ChaT>g,e I to a decimal. A. .125 

5. Change yV ^^ atlecimal. A. .0625 

'VJ>foT«. If we multiply by 10, to reduce the Fraction 
to tenths, it becomes ^ of a tenth, which not being a 
whole tenth, we are obliged to place -ti ^cypher in the 
tenths' place, and proceed as before. 

6. Change ^j to a decimal. A. .2 

Note. It u best to reduce the viilgar Fraction, first, to its lowest terms. 

•?. Change ^|f to a decimal. A. .2 

8. Change ^J to a decimal. A. .6 
• 9, Change iy, f , A, and ^y to decimals. 
''^•. \ A. .25, .626, .2 and .1875 

10. Change yVV> tV ^"^^ liS'o to decimals. 

- A. \025v .05 and .01 

11. Change ^fy, /^V» aVin and ^^V to decimals. 

12. Change ^f^, ^-^^^^ js'^s, and y^|- to decimals. 

Another mode of explaining the aboTO operation may be given. 
- 13. Change yV to a decimal. 

If both numerator and denominator of- a J?raction be 
multiplied by tli© samp. number, the vajue will nc* be 
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altered, (^ XLI.) I may therefore multiply both the 7 
and the 16 in the above Fraction^ by 10, 100, 1,000 or 
any other number, without altering the value. Multi- 
ply both, then, by 10,000 and the Fraction becomes 
^y^y^o^. N^ow (§ XLI.) I m&y divide both numerator and 
denominator by the same number without -altering the 
value. Divide them both then, by 16, and the Fraction 
becomes tWVt^-C^ lviii.) .4375 Arts. 

Either mode of explanation gives us the following rule. 

Annex citfhers to thb numerator and ditidb by the denomi- 
nator* The decimal will consist of ab many places as there 

ARE cyphers annexed. 

Note. J^ there are hoi as many quotient Jiguree as the rule requires, prefix 
. cyphers enough to- make out the nuntber. An ia4)roper Fraction inust, of coarse, 
be firpt reduced to a mixed number. 

14« Reduce j^-g to a decimal. A. .0016 . 
15. Reduce ^^^ to a decimal. A: .028 
1(3. Reduce y|-Q to a decimal. A. .05625 

17. Reduce ^ to a decimal. A* .3333333+ 

Note. We see here, that we may go on forever, and the decimal will contin- 
ue to repeat .33, &c. . 

18. Reduce /t t» a decimal. A. .18181818181818+ 

Note. Tliis decimal goes on, repeatmg like the other ; but it repeats two 
figures, 18, instead of one, as before. 
DecinioLs, which continually repeat the same figures, are ci^Ied repe.atikg 

DECIMALS, or BEPETENDS. * 

When one figure is .repeated, the deciroada Called a single repetend; 
when two or more, a compound rbpetend. 

Repeating decimals arte also called circulates, or circulating deci- 
mals. Properly, the te^ circulate, belongs to compound repctendsi. ' 

When other decuQal figures precede 'the repetend, it is called a mixed BEPE- 
TEND ; when otherwise, a puke, or simple bepetbnd. 

Uepetends are also called infinite decimals ; deciiQals which terminate, 
or come to an end, are called finite. 

In single repetends, tlie repeating figure is commonly written only once, with 
a point over it, thus, .3. In compound repetends, all the repeating figures are 
once written,, and a. point placed over both the ilrst and last, thus, .\'^. This 
flotation shoWs us all the figures that repeat, and if it is necessary to extend the 
decimal lower, for the purposes of Addition, Multiplication, Ac. we can write i( 
down immediately, witliout the trouble of calculation. For further paftieulan 
on this subject see 5 Lxix. 

19. Change | to a decimal. A. .142857 

20. Change f to a decimal. A. .6 

21. Reduce tW? ^^ ^ decimal. A. .008 

22. Reduce \\ to a decimal. A. .6876 

23. Reduce j^J to a decimal. A. .85 
24.. Reduce ^ to a decimal. A. .03125 

25, R^uce -^^ to a decimal. A. .037 
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26. Reduce ^ to a decimal. A. .0384615 

27. Reduce ^, ^, Jf' tV$T' iIt» t? i' jh^ A» and 
y\ to decimals. 



^IJK. 1. Reduce 1 pt. to the decimal of a gallon. 

Ans. 1 pt.=| gal.=a:.126 

2. Reduee hours to the decimal of a day. 

Ans. 9h.=5»y=| day=.376 

3. Reduce 2 ft. 6 in. to the decimal of a yard. 

Ans. 2ft. 6in.=30in.=4|=|yd.=.83 

4. Reduce 5 fur. 16 rds. to the decimal of a mile. 

Ans. .675 

5. Reduce 12s. 6d. 3 qrs. to the decimal of a pound. 

Ans. .628125 

NoTS. When deeimftb, whether finite or infinite- run on to a great munber 
•f places, it will usually be aufficieiUto take them to three or four, and ne^ect 
the rest. For the lower decimals become so small that they are of little impor- 
tanee. If on carrying tlie decimal as many places as you wish, the remainder 
left is less than half tne divisor, the decimal, as it stands will be sufficiently ac- 
curate; if it be more, increase the last figure of the decii^al by 1. It wiU be 
seen that neither of these decimals vnW be perfectly accurate, the former, being 
too small^ and the latter too large. When a decimal is thus taken too small, the 
Bi^ -4- is usually annexed to it, signifying that the tnie decimal is niora. When 
it 18 taken too large,, the sigh — is annexed, signifying that tlie true decimal is 
less. Decimals written with these signs are called approximates, because 
they are only an approximation to the truth. 

6. Reduce 47£. 16s. 7} d. to a decimal expression. 

c A. £47.8322916 

Note. It would be sufficient to say £47.8324". We have carried the deci- 
mals several places, throogbout these exan^IeSj for the purpose of testing the 
accuracy of the pupil. 

7. Reduce 83£ ; 19 ; 5^ to_a decimal. 

.4ns. £83.972916 or £83.973— . 

8. Reduce 2 gals, to the decimal of a hhd. 

^715, 031746 or .032—. 

9. Reduce 15s. 9d. 3 qrs. to the decimal of a pound. 

Ans. .790625 or .79+ or .791—. 

For practical purposes, there is a shorter mode of re- 
ducing shillings, pence and farthings to the decimal of a 
pound. It is not perfectly accurate, but sufficiently so, 
in most cases. Take the last example. 

As 1 shilling is jV ^^ * pound, so 2 shillings are ^=tV 
of a pound. For every 2 shillings, then, we hare 1 tenth 
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in the decimal, and, as 15s. contains 2s. 7 times, we shall 
have .7. There is a shilling over. This is a half of tV» 
or a half of ^^ =-rJY='05« For l^s. then, we have the 
decimal .75. Thus far, the method is perfectly accurate. 

1 farthing is 7^7 of a £., because 1£. contains 20x12 
X 4=060 farthings. Now 960+^ of ilself=1000.— 
Therefore, any number of farthings, or 960ths. of £1., 
increased by -^ "Of itself, will express the same value in 
l,000ths of £1. Jf the farthings be 12, a 24th. part of them 
will be ^ r if more than 12, more than \, In this case, 
then, if W(B add 1 to the farthings,' they vrill be l,000ths., 
with an error, less than ^ a 1,000th. If they are 36, a 
24th. part will be 1^ ; if more, more than \\, In this 
case, then,' if we add .2 to the farthings, they will be 
l,000ths, with an error, less than \ a thousandth. If 
they are 24 or 48, a 24th. is 1, or 2, which added, gives 
l,000ths exactly. 

Now in the example -above, we have 9}d.=39 qrs.= 
■^f^ of a pounds =tHt ^^^ pound =*041, the decimal 
for the pence and farthings. Hence the whole decimal, 
for shillings, pence and flEurthings, is .75+ .041 =.791, 
corresponding to. one of the answers above. 

Hence, to ezpno? shillingv, pence and farthings in the decimal » 
frr a pvana, * v ^ 

Call kvert 9 siuxjutifae, 1 iwith, JVMT 600 SBiluno 5 hdw. • - 

HaBDTHI, AND TBE FAKTHIlfOS BT^'HB.PBNpn AMD FARTHING^; jftJiANY ^ 
THOUSANDTHS, ADDUTG 1 IV THB NUMBBB IS BBTWBBN li^^AlCo^^ ANA 
% IF ABOVE .36. 

NoTSL As 48' fiuihmgB noake a shilling, we nerer baf e occasion to co above 
tbis number. . Xhe abore mode of finding die decimal of a pound, is called find- 
ing the decimal mr inspecTIoh ; that is, by aightf or without the trouble of a 
written calculation. Take the following examples. 

10. Reduce 17s. 6d. 3qrs. to the decimal of a pound ? 

- ^715.. £0.878. 
.11. Induce £19; 8; 7; 3, to isi decimal expression. • \ ' 

^ '• Ans.£i9A2l. , ^ 

. 13. Reduca £18 ; 16 ; 0^, to a decimal expression. 

^fr^. £18-840. 
JL3. Reduce. 13s. 3d. Iqr. to the decimal of a "pound; 

Ahs^ £0.664. 

14. Reduce 14s. 8d. Sqrs. ; 19s«10^d.; 16^ 7fd. and 
18s. 9|d. to decimals. 

15. Reduce^ £16 ; 17 ; 3jY £11 ; 19 ; B| ; £13 ; 9 ; 1, 
and £16 ; 8 ; 3, to decimals. 



t* 
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ADDITION. 

4LXI. 1. A man paid d«bU as foUowa ; to A, S37.3, to B, $94. 
05, to C. #127.063, and to D, j$l,843.375. How much did he pay 
In all ? 

We haye griven this first exanfple, in Federal - % 37.3 
Jlfpfiey, becau6« the pupil will see at once that ^ , % 94.05 
dimes should be addeid to dimet), cents to cents, * # 127^003 
dte. Of course he will place the numbers so . 91,843.375 

that these denominations shall ^stand under ^ 

each other. Ans, #2,101.728 

2. Add 37.3 ; 94.05 ; 127.003, and 1,843.375. ^ 

These numbers are Uie same as those in the last example, except 
that they are not Federal Money. They must tlierefore evidently 
be written down and added as before ; lor as dimes must be added to 
dimes, c^nts to cents, &c., so tenths must be added to tenths, hun- 
dredths to hundredths, 4&c. This, it will be observed, brings all the 
decimal points in the given* numbers under each other : and the 
point m the remit, of course, immediately tmder them. Hence the 
rule, 

WajTB THB NVMBBKB BO THA^T THB OKCIMAL POINTS MAT BH UNDER. 
BACH OTHBK ; ADD AS IN WHOLE NUM BBBS, AND PLACB THB, POINT IN . 
THB ANflWBB DIRBCTL.T UNPEB THE OTHBK POINTS. 

Note. Repetf^nds should be extendrd^ at least as for, and^ usually ooe place 
ftrther, than the longest finite decimali before adding. 'When nombera are given 
in vulgar Fractions^ they must be reduced to decinialBi^ before addition-takes 
ylace ; and when the numbers are compound,, the lower denominations should 
■e made decimals of the higher. 

, : JQXAMPI^ES Fpa PRACTtCE. 

3. A man purchased at one time, 1} cwt. of stlgar ; at another, 17;^ 

cwt. ; at another, 15| cwt. ; at another, 30if cwt. How many cwt. 
did he purchase in all ? A. 60.744-|- 

4. In 3 pieces of cloth, ara contained as follows : iii the first, 
25 yds. 3 qrs. 2 na. ; in the second, 19 yds. 1 qr. 3 na» ; and in the 
third, 17 yds. 1 qr. 1 na. What is the whole .junount in yards^.ahd 
decimals. A. 6^.625. 

5. In one cask are contained 28 gals.. 2 qts. 1 pt. ; in another, 
36 gals. 3 qts. ; in another, 2.7 gals. 3 qts. ; and in another, 16 gals. 
1 pt. How much in all ? A. 109i25 gals. 

6. One cask of sugar weighs 1 cwt. 2 qrs. 14 lb. ; aaother, 3 <swt. 
141b.; another, 2 cwt. 1 qr. ; and another, 1 cwt. 14 lb. How 
much do all weigh ? - A. 8.125 cwt. 

7. If I travel 35 mis. 3 fur. 20 rds., one day ; 41 mis. S fur. 10 rds., 
another ; 17 mis. 4 fur., another,; and 26 mis. 3 fur. 20 rds'., anoth. 
er r how Isr do I travel in all ? A. 109.65625 mis. 

8. If I pay 921i ibr one hhd.. of molasses ; $lBji fwt an9tber ; 
|^17i for another ; 23f foranother ; and 18| for another ; how mucb 
do I give for all 7 A. ^lOlM 

^e. Add f 12.34565 ; $7,891^ f 2.34 ; «14 and •O.OOll. 

A. f 36.57775. 
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10. Add .014; .9816; 1.32; 2.159U; .78913 and 3.0047. 

A. 8.20857. 

1 1. Add 27.148; 918.73 ; 14,016 ; 294,304.001 ; .7,138 and 221.701. 

A. 309 488 2938 

12. Add 312.984 ; 21.3918 ; 2,700.42 ; 3.173 ;27.2^d 581.07. 

A. 3,646.2388. 



MUIiTIPL.ICAl:' ION. 

§ LXII. 1. At 91 .25 per jd. what cost 3 yds. of cloth ? 
This may be performed, either by Addition, or by MuitipUcatioo. 
Bt Addition. Bt Multipucatios. 

$1.25 . •1.25 

1.25 3 

1.25 -- — 



1^3.75 Ata. 



$3.75 Atu. 
We have exhibited both modes, io show where the point ought 
to be placed, as this is the only difficalty in decimal calculations, 
iyhen the mtdtiplier is a whole number^ then, there must he m many 
decintdU in the product, na in the muHiplicand. 

2. At $125 a!pipe, what cost .3 of a pipe of wine ? ^ 
^125. On the left we have found what 3 whole $12S 

3 pipes cost, by multiplying by 3. Now .3 is .3 
— the tenth part as much as 3 whole ones. ' •. 
|375 Of course,<we must take the tenth part of ^37.5 Ans. 
the price of 3 whole pipes, for the price of .3 of a pipe. But (*§ lax.) 
cutting off one figure divides by 10.. Of course, we have one deci- 
mal place in the product by .3 Thia is 'shown on the right. When 
the multiplicand IB a whole number, then, there must be 0$ many 
decimals in the-product, as in the multiplier. 

3. At $1.25:pH6r lb. what cost .3 pound of tea ? 

If it were 3 whole pounds, we should obtain $3.75, as in "Bx, 1. 
But it is the tenth part of 3 lb., being .3 lb., and therefore, the price 
will be a tenth part as mticA=^Q*375 Ans,. 

When neither faetenr is a whole number, then^ there must be as 
many decimalt in the product as in both factors. Observation of the 
following, may, perhaps, render the principle more cleajr. We take 
the same numbers, making them at first whole, and moving the 
decimal point one place at each step. 

125 . 12.5 1.25 .125 .125 .125 .0125 

8 3 3 3 .3 .61 . .03 



375 37.5 3.75 .375 .0375 .00375 .000375 

Hence the rule,. 

Multiply as in whole ndubers, and point off as many deciu als 

]N«THE. product, as THERE ARE IN BOTH FACrORS. 

NaTE. Prom observing the three latter ilbistratioDS, the pupil will see thafc 
toh»n there are not aa many figures in the product aa the rule retpnresy cypherd^ 
must be prefixed to make out the number. 
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EXAMPLES FOR PBACTICE. 

4. At $3^ pr. Ib^, what cost 16 lb. of tea ? A. $55.20. 

5. At $2 pr. gal. what oost | gal. of wine ? A. $1.20. 

6. At $5.27 pr. yd., what cost 7-^ yds. of doth ? 

A. $36.0054. 

7. At 3^ eta. pr. lb., what cost 7,853 lbs. of rice ? 

A. $274,855. 

8. At $13| a bl., what cost 46| Us. of sugar ? 

A. 2627.12. 
0. Multiply .004 by .04. A. .00016. 

10. Multiply 94.61 by .0520. A. 1.301860; 

11. Multiply .0007853 by .036. ' A. .0000274855. 

12. Multiply .051 into .001. A. .004641. 

13. Multiply .0217 into .00431. A. 00000:1527. 
Note* The truth of the rule i^ill further appear, by 

writing the decimals in the form of vulgar Fractions, and 
multiplying by the rule ^ xlit. Thus, multiply .02 by 

.03 .02=T*ir and .03=T#T TlTXTf^=Tofoo=0006, 
where the decimal places of the product are equal to 
those in both factors. 

14. MaUiply .03 by 10. A. .2 

15. Multiply .003 by 100. A. .3 
It will be Men that nmltiplying a decimal by 10 does not alter 

the significant figures,' but only mores the separatrix one place 
towards the right. This makes the nmltiplicand 10 times greater, 
because it cauies every figure to stand one pUce higher. So, multi. 
plying by 100 mores the separatriz ttoo places towards the right ; 
by 1,(H)0, three places, 4i«* Hence, to multiply by a unit Witd cyphers 
annexed, 

Ebmotb tbb BiPAaATEnt as many placbb to tbb bight as thebe 

ARE CTPHBES IN THE KULTIPUER, ANNEXINO CTPBEBS' IF NECEBSART. 

Note. If the multiplier be any nunUftr with cyphers annexed, it may be 
considered as a composite number, one of whose ^tors is 10, 100, 1000^ &c., and 
we may first employ this fiictor, according to the above role, tuid aflerwards, the 
other, as usual. 

16. Multiply .38179 by 10; by 100; by 1,000; by 
10,000. 

17. Multiply 1.876 by 1,000 ; by 10,000 ; by 1,000,000. 

18. Multiply 17.9 by 1,00 ; by 1,000 ; by 100,000,000. 



§ LXIH. It often happens that, in practice, we have no oceasion for as many 

"decimal places as the rule wiU give us. The lower decimals are so small that 

. they may be rejected as of no importance. WewillBOWpr<^)aseamode,by which 

we may obtain decimal afcurately as fiir as we pUnOK withont the trouble of 

.finding the others. 
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13.1346 


12.2873 


7 


88076 - 


91 


9422 


1050 


768 


2626 


92 


26269 


2 


131346 


. 




• 



161.392|71096 



CONTRACTION. 
13.1346 
6782.21 

131.346 ' 

26.269 

2,627 

1.050 

.092 

.003 

161.392 



or 



1. Multiply 13.1346 by 12.2876. 

coJkiMOK JiXTHOD. I wish to perform this multipli- 

j^icatioQ). and retain onl^ three 

places of decimals. Now I know 

(§ LXii.) that when themultiplier 

is whole nmnbers 1 have just 

as many decimals in the product 

as in the multiplicand. If then 

I multiply only three decimal . 

figures of the multiplicand by 

the 2 in the units' place -of the 

multiplier, I shall have only 
, <Are6 decimal places in the pro- 
duct, thus obtained. If I multiplv four decimal figures of the multiplicand by 
the 1 in the tens' place of the multiplier, =10, I shall have four decimal places 
in the product, but the last one, (beii^ a cypher) may be neglected, leaving 
three places, aa befbre. If I multiply two figures of the multiplicand by the 2 in 
the tentha' place in the mi:dtiplier, 1 shall have tAree decimal places in the pro. 
duct. (§ LXII.) If I multiply, in like manner, one decimal place by the 8 In the 
hundredths' place, I shall have again three decimal places in the product So, if 
I go on, multiplying, one jsi/aee less in the muUipKcandf for everyplace lower in 
The multiplier, I shall still have thriie decimal places in the product. I may 
therefore arrange all these products, thus obtained, with their right hand figures 
under each other, abd put the separatriz, in each, three places from the right. 
They may then; it is obvious, be~ added as they standj' and the sum will be the 
totu product, with only three -decimal pldces. 
It 18 a convenient way of determining where to commence multiplying with 
^;j»£^figure, to put the units' place of the ' multiplier imder that decimal of the 
inM^Vcand, which you wish should be the last in the product ; and then write 
all the other figures befbre and after it, in an inverted order, as in the contrac- 
tion ab6ve. Then in employing each figure of the multiplier, commence with 
the figure of the multiplicand immedioitely <tbove it, neglecting all the figures to 
the right, andjplace.the right hand figures of the several products exactly tinder 
each other. . They will then stand in proper order to be added..- Thus, in the 
last example, units stand under thousandths ; and, of course, the first figure of the 
product is thousandth? ; tenths standunder faunth-edths, 4nd the last figure of the 
product is in like'manner thousandths ; hundredths under tenthS) which produce 
thousandths, as before, <&c. 

One thing more. In order to ensure sufficient accuracy, when we begin to 
multiply by any figure, we must first multiply the preceding figure of the mul- 
tiplicand by the figure we bx^ using as a. multiplier, and carry from that product, 
to the first figure which we set down ; always carrying for ihe nearest number 
of tens, wliether above or below. Thus when mulbplying by the 2 (units) in 
me above example, the first figure in the product is 2X3=6- But to this wff 
carry 1, making 7, because 2X4. (the preceding figure) :=8, wMch is nearer <o 
10 than it is to 0. Li multiplying by 8, (tens,) the first figure obtained is 6X l^3» 
to which we carrry 2, makmg 10^ beeanae 8X3=24, which is nearer tp,9iens 
than to 3 tens, ($;c. Hence, the rule. . , 

I. Write the unit figure of tbb MULTiFLfSR under ti^^c deci- 
mal FJUIlCE WHidH 18 TO BE LAST IN THE PRODUCE-, AND THE OT^BR VVi- 
URES IN AN INVERTED ORDER. / 

n. In MULTIPLTmOy REJECT ALL THE FIGURE^ IN THE MUtTIFLICAND, 
Tb THE RIGHT Oj^ THE FIGURE TOP MMM HULTVLTIHO ET ; f^ARRT TO TRK 
FIRST FlilURE OF THE PRODUCT FOR VBB NEAREST NUMBER OF TENS CON- 
TAINED IN THE PRODUCT OF THE PRECEDING FIGUJUB nd- THE MULTIPLI- 
CAND,- AND SET DOWN •^HBRiaffr HAND FtairEES OF THE SEVERAL PRO- 
DUCTS UNDEE BACH OTHJEE. 

17 ' / 



NOT.. If the moWpUer, »»^ *".fSfSi^1^? wi* cyph«« «meied. 
fiU oat the muiapUcina. or Bwppose tt to >» "^ T" '^^ 1,^ i„ the 
,. Multiply 27.14986 by »2.41«3B, letwuiig &" ^""^.^5^9280 

■^Multiply 480.14.36 by 2:72416. rel««i«g fo»r decimd ^J^^-^ 0^,3, 

6 Multiply 73.842975a by 4.628764. reuuning five deeinid f^^^^g^ 

6. Multiply 8.634.876 by 843.7627. reUuniug only .he mtegers » Ae^pr^^uc. 

§ XLIV. 1. What is the value of .TS of a pound stcr- 
Itog in «Wlling8, pence, &c.t ^^^^.^^ 

1£ contains 5»s. Therejf^f V Jd contains 20 
ffies*'U'^nj;^adr:io7a%ii4=^^^^^ 
1^^158. This is performing the operation £0.75^ 
iTCulgar Fractions. - It « obviously ^he _J0 
same, whether the denominator 100 be ex- ^ ^g^^jj^^ 

^"^e * Rpduce*'.i7625J& to lower denominations.^ 
8. Keduce.i/o.«.«/ a. 3s. 6d. 0.2688 qrs. 

Hence, to reduce decimaU of bigber. to whole nuinbers. and de- 
cimalB of lower denomination*, 

MntTinr AS W KEDUOTION DEBCKNDINO, «ESE»VINO THE """^^ 
«„M,EaS o/kIcH n^OMX^ATION, ANO CONTlN.UU.a T« ..PVCT.ON OF 

THB DECIIIAI. ONLY. - 

3. Reduce £0.040625 11 . 5d 1564«8. 

4. Reduce £0.5724 '^ a lif d] atfre 

5. Reduce Je0.«5251 . - .A^^-^Vafd' 

6. .Reduce .8125 of a sbUUng. , . . ., , « „. /_. 

7. Reduce .875 hbd. of wine. A. 55 gal. « , . Ipt^ 
. 8. Reduce .875 of u yd. j^' h 

i^Tr'-et^'"^"^- A;2,«.-i3ib:?orio.6rr: 

l.g:^S:::S^^e. . A%8-^ 2yds mum ^. 

12. Reduce .9075 acre. ^ ^ _, A. 3 roods. 25.^ r^. 

13. Reduce .712 tolong. A. 28 rds. 2 yds. 1 «• 1^ ^• 

14. R«duce .00M84 lb. Troy. . A. 12.003^ gr. 

15. R«ooe.p4«8751b.Avoirdupm». ^ « oooVasltaw 

16. Reduce .14SM65year of 865 days. ^,/: 51-9»9j^|°»y^' 

17. Reduce .669 year of 365 day*.- A. 207 d. 16 h. 9«m. 24 sm. 

18. Reduo^,6725 owt. . ' ' A. 2 ^. » ». 6 «. 

19. Reduce'^1 tun of wine. A. 2 hbd. «J 8^' « jKgX 
aO. Reduce i|j22916 £. A. 16 e. 7 d. 2.999936.qrs. 



■ 
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la redacing decimals of a £. we may evidently reverse the rule 
4 liX, thus, 

Double the tenths* figuhb roa shiujngb, and if the hundredths 
BE 5, OR more, deduct the 5, and add another shilling. Call 

THE REMAINING FIGURES, IN THE HUNDREDTHS* AND THOUSANDTHS* 
FLACES, FARTHINGS, DEORBASINO THEM SV I, IF BETWEEN 12 AND 36, 
AND BT 2, IF ABOVE 36. 

NoTB. The decidaal below thousandths is neglected. Bat if it. amount to 
more than half a thousandth, it 'is best to increase tne l,000tlis. by 1. 

21. Reduce .8971 £. ;13763 cwt. .19843 ml. .15634 yd. .71 lb. 
Troy. 71 lb. Avoirdupois. .71 1^. Apothecaries'. .8934 week. .9193 
month of 30 d. .7346 rd. .9874 hhd. of wine. .9874 hhd. ale. 
-7759 hhd. beer. .8557 oz. Troy. .9365 JB. .59347 X. 



SUBTRACTION. 

^ LXV. 1. I have a debt of $95 763, and I make a payment of 

$87,665. How much is remainingiiue ? ^95.763 

Of course, dimes must be taken from dimes, 87.665 

cts. from cts. &c. Hence, the numbers must be 

written as in Addition, and the point placed in 8.098 Arts, 
ike same manner. 

Hence, to subtract decimal numhers. 

Write this numbers as in addition* subtract as in whole num- 
bers, AND PLACE THE SEPARATRIZ AS IN ADDITION. 

2. From a piece of cloth containing 47| yds. a mer- 
chant sold 23/y yds. How much was left ? 

A. 24.015 

3. On a debt of ^83.00 there was paid $47.25. How 
much remained unpaid ? A. $335.75 

4. On a debt of $193f, there was paid ^7|. How 
much remained unpaid ? . A. $106,775 

■ 5. From 1,153^ tons of iron, there were sold 684/^ 
tons. How much remained unsold ? A. 468.8312 tons. 

6. From 37} gals, of oil, were sold 28^ gals. Hqw 
miich remained ? A. 9.1372 gals.*/ 

7. A man having 759fii.bu. of wheat, -sold to one 
person 47-^%, bu. ; to another, 87^| ; to another, 94^ ; to 
another, 387^. How much had Ke left? A. 143 bu. 

8. A man had $16^^ of which he spent as follows : 
for a load of hay, $6^ ; for a load of grain, $7^ ; for 
3 bu. of corn, $ii pr. bu. ; and for a load of wood, $2* 
What had he left ? . A. %0.18 

9. A merchant sold a bftrrel of flour for ^2^^; 5 gals. 
ot molasses for $}^ pr. gal. ; and 6 gab. of wiii« for 
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$m pr. gal. In payment, he received a load ol wpod* 
worth $2/^, and 2 hu.iof wheat worth {^{ pr. bu. ; and 
the rest in money. How much money did he receive ? 

A. $2,428, nearly. 

10. From 87H take 36}}. From 027t^ take 179f f . 
From 169Hf take 47f}. From 829|f take SSviJ*^. 
From 334ff ^ take 234JJ. Prom 9734f fake 864///^. 

11. From 72.345 take 63.1345. From 39.38463 take 
.27953. From 125.125125 take 25.025025. From 380. 
613401 take 1.7834. From 630.595003 take ^000004. 
From .00001 take .00000001. 



i>ivi8ioir. 

§ LXVI. 1. If four ^lons of wine cost g^'^^t wbat cost 1 gallon? 

We mast divide by 4. The fourth part of 8 doUars is 4)8.24 
S dollars, and the fourth pkrt of 24 cts., that is, 24 hun. — ^ 
dredths of a dollar is 6 ct8.=6 hundredtbss.06 - 3.06 

2. , At 2^.06 pr. gal., how many s^als. of wine may be bought with 
558.24? 

Here we have decimals both m the divisor and -2.06)8.34(4 
dividend. But the 8.24 is 824 hundredths, and 8.24 , 
the 2.06 is 206 hundredths. . 

Dividing hundredths by hundredths will evidently give whole 
numbers, just as dividing pints by pints, quarts by quarts, or unit» . 
by units, gives whole numbers* 824+206=4,. as seen above. 

From observation of these two examples, ^fe see that when the 
divisor ts a whole number^ the qriotient has jtut as mai}y. decimals 
as the dividend. And tohen the divisor has as mariy decimals as 
the dividend, the quotient is a whoie number, 

3. At 20*206 ft yard, how many yds. of calico will iB.^4 buy T 
. Here the divisor has three decimal plac-es. If .206)8.240(40 
the dividend had as many, we should have a" whole 8 24 
number quotient. But we may put a cypher on _— 
the right of the dividend, without altering its value. .00 
(^Lvni.) The decimal places will then.be equal, and the quotient. 
40 w ill be whole numbers. . ■ . 

4. At $30.5 pr. hhd., how many hhds. of molasses can be bought 
fort76.25? 

As the divisor has, here, 6ne decimal place» 30.5)76.2,5(2.5 

I know that, until one decimal place in. the 610 

dividend has bee^ employed, the quotient will ... . 

be whole numbers, and afterwards, decimals. 1525 

A comma is placed here, after the 2, to show 1525 
the limit of whole numbers.. The pupil will find it conveaieht tci 

employ it. . - 
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5. Divide .15 by 7.5. 7.5). 1,50(0.02 
I find here, that, talung one dechnal place in 150 

the dividend will give no quotient figure. — ^— 

Hence, the quotient contains no whole nttmber§. In like manner, 
hy tiULing two places, I findthat the quotient contains no tentht. I 
then annex a cypher, and obtain 2 in the quotient, which, of course, 
is 2 hundtedtke. Hence, the general principle, 

The. dscjmal places in the difisojr and 4%uotient to- 
gether, MUST BE JUST E^UAL TO THE DECIMAL PLACES IN 
THE DIVIDEND. 

This results, nkeWI«e from the principles of multiplication ; for 
the divisor >< the v^uotient £= the dividend (§ xxv.), and hence their 
decimal places together ought to equal those of the dividend (§ lxu.) 

Hence, the rulev 

Divide as in whole nuubers, and point hff decimals 
■ enough to make the places in the divisor and quotient 
together^ e^ual to those in the dividend. 

Note, if there be not enough figures in die quotient, prefix cyphers to make 
eat the number. If the division is performed as in the above illustrations, the 
eyphere will be placed in the quotient during the division, which is best. 

6. At $li pr. lb., how many lbs. of indigo will $27iH 
buy? A. 18.57 

7. If 1 gal. of wine cost $1|, how many gals, will 
-$14J buy? A. 18. 

8. If Ipay$316}f foT92i cords of wood, what id that 
a cord ? A. $3,^. 

9. If I pay $3m for 12 lb. 15 oz. of tea, -what is that 
a pound ? A. 82 J. 

10. At $3J a yd., how many yds. of broadcloth can I 
buy for $64^- A. 19f . 

11. If 71,V yds. of cloth cost $168^i, what is that a 
yard? A. $2^^. 

12. If 16 lb. 9 oz. of sugar cost $2x5^, what is that pr. 

pound ? A. $^. 

13. Divide 226.827 by 8.18. A. 27.9. 

14. Divide 1 by lv95. A. .8. 

15. Divide 1 by 562.5. ' A. .OOlfc 

16. Divide 3«464 by 2«706:S5. A. .0012a 



17. Divide 313.5 by 861.3. 

18. •* 913.41 by 3,864. 

19. " 8,193.2 by 41,621.1 
Divide 298.7461 by 10. A. 29. 



20. Divide 37,941.2 by 18.2. 

21. . " 101,001 by .OOOOL 

22. " 21 by 269,843.21. 
87461. By 100. A. 2.987461. 



17oTE« . The &bove jBzajnipTe showsj that dividii^ by 10 doeB'tfA 
4Qter the significant figures^ but only removee the decimal point one 
idace toward* the left. In liluB manner, dividinsr by ItK), removes 
the sep&ratrix two places to the left ; by 1,000, three places, and so ' 
4aL Henoe^ wbea the div sor is n tuut, with«cyphers aaoezed^ 

17* 
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RSMOVE THE SEPARATRIX AS MANY PLACES TO THE LEFT AB TBE 
DITXSOft COlTfAINS CTPHEMi FBBFOUIO 0TPHER8, IF NECE88AET. 

Note, if tlie diviflor be anp number with cyphers annexed, it may be treat- 
ed aei a composite number, one of whose ftu^tora is 10, 100, 1,000, or a similar 
nnmber ; and we may first divide by this ftctor, according to the abore rule, and 
afterwards by the other, (f zzix.) 

28. Divide 27.3 by 20. 



23. Divide 7.52 by 10. 

24. ♦• 25.9 *♦ 100. 

25. " 1 " 1,000. 

26. " 300 " 10. 

27. " 45.962" 1,000. 



29. 
30. 
31. 
32. 
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15.9 " 2,000. 
350.4 '* 600,000. 
27.854«* 360,000. 
941.31 " 87,000,000. 



$ LKVII. As we know, (lzvi.) that the ({ttotient will be whole nnmben;. 
until as many decimals are employed in the dividend as there are in the divisor^ 
and that all figures, afterwards obtained in the quotient, are, of course) decimals, 
we can always tell what will be the place of the first aootient fignre ; that is, 
whether it will be hundreds, tens, uniu, tenths^ hundredths, thousandths, 4&c. 

Now, for ordinary purposes, it has been remarked, we frequently .do not 
need many decimal places. A shorter mode of division, in such cases, may be 
employed 

I. Divide 82.931453 by 78.124. 



CoHMOir Method 
78.124)82.931,4g3<1.061 



My divisor, 1 observe, has 78. 1 2,4)82.93, 1 463(L06 1 
78 12 4 three decimal places. Tak- ' '^ 78.12 

ing three, likewise, in the . — — 

480 745 dividend, I find the divisor 481. 

468 744 will go, and therefore, con- 469, 

elude that there will be one 

12}0013 -place of whole nnmbers in 12 

8124 the quotient. I wish to re- 7 

— — tain three decimcU places in - 

1889 the quotient. The quotient, - ^ 5 - 

then, will consist of four figures. Now, though not perfectly accurate, it is su/Ti- 
cienUy so, to take four figures on the left of the (uvisor, and divide by theixif 
instead of using the whole. Thus, I obtain one quotient figure. By the common 
tnethod, I should now bring down anoCber figure of the dividend. But it will be 
sufficiently accurate to shorten the divisor one figure ; that is, cut ofiT a figure 
from the right of it For this makes the divisor ten times less, (§xxx.) as an- 
nexing a figure to the number divided, would make it ten times greater, nearly. 
(I XV.) In like manner, for the third figure of the quotient, I take ofi* another 
figure from the divisor, instead of bringing dovsm another from the dividend, and 
so on, ... • 

In multiplying thf dl^sor by the quotient figure, tee must carry, as ih multi- 
plication, (8 LXiii.) tb the first figure of tlie product, for the nearest numbeiF of 
tens, from the product of the last neglected figure of the divisof. Thus, in the 
'above example, in multiplying by C, we should have 6X8=48, but to this we 
carry 1, because 6X1 (the last figure cutoff,)=^, which is nearer 10, than 0. 
Hence, the first^gureof the product is 9, instead of 8. Hence, the rule, 

I. Take from the left op the divisor as many figures a8 you 

WflW m the QUOTitENT, AND, FOR THE FtRST aUOTIENT FIGURE, DIVIDE 
BY THESE AS USUAL. , 

II. For EACH FOLLOWING ftUOTlENT FIGURE, DIVIDE THE LAST RE- 
MAINDER BY THE PRECEDING DIVISOR, DIMINISHED ONE _FiaUIlE ON TII« 
RIGHT.. 
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III. In MULTHPLTINO THE DIVISOR BT TBB aVOTIBNT FIQURE, CA&RY 
FAOM THE PRODUCT OF THE dUOTIBNT FIGURE, INTO TJ^ LAST NEGLECT- 
ED FIGURE OF THE DIVISOR, FOR THE NEAREST NUMBER OF TENS. 

2. Divide 721.17662 by 2.2574321, so that the quotient may ix>Dtain three deci- 
mals. ^ ' A. 319.467. 

a -Divide 2,608.92806505178 by 92.4103576, so that there may be^ix figures 
in the quotient. , A. 27.1498. 

Note. The pupil will see that there must be two piaecs of whole ntmibers ; 
consequently, there will be but four decimals. 

4. Divide 12.169825 by 3.14169, so that the quotient may have six figures. 

A. 3.87377. 
6. Divide 87.076326 by 9.365407, so that the quotient may hare seven deci- 
mals. A. 9.2976559. 

Note. When the divisor has not as many fibres as are required, begin divid- 
ing by the whole divisor, as usual, and so continue, until the figuries yet to be 
foitnci, equalthoee in the divisor ; after which, employ the contraction. 

6. Divide 934.8179832 by 93.217, so as to have seven figures in the quotient. 

. A 10.02840. 

7. Divide 1,133.7649 by 1.8888434, retaining only the integeni. 



4 liXVlil. We have g;iven one method of reducing whole num. 
bers of. lower denominations to decimalB of higher. (§lx.) The 
following mode, however, will often be most convenient. ^ , 

1. Reduce 3 qts. 1 pt. to the decimal of a qt. "* 



This operation is most conveniently performed by 3 

sotting down the numbers as here ; the leAst denoAa- - 

inatipn higheet, -and the others in order. JThen di. 4 

vide the numbers, as in Reduction Ascending, an- - 
nexing cyphers, as if reducing a vulgar Fraction to 



1.0 pt. 



S.500 qts. 



.875 A. 
a decimal, and join each quotient to the next ddnominatibn with the 
decimal point between them. Hence, the rule« 

. I)lVn>E THE DENOMINATIONS, BBGINN'iNO WITH THE I.EABT, AS IN RE- 
DUCTION Ascending, ANNEXING cTrasRs, and join each successive 

QUOTIENT A9 A DECIMAL TO THE NEST ffiOHBE SSN^HINATION. 

EXAMPLES FOn PRACTICE. 

2. Reduce 3 bu. l.pk. to the decimal of aquartei. . A. ^40625. 

3. Reduce 10 oe. 18 dwt. 6 gr. to the decimal of a lb. A. .91. 

4. Reduce 1 gal. 4>f wine to the decimal of ahhd. A. .015873. . 

5. Reduce 17 yds. 1 ft; 6 in. to the decimal of a ml. A. .00994318. * 

6. Reduce 8 ids. 4 yds. ,2 ft. 3 in. 1 b. c. to the decimal of a fur. 

' A. .22163a99&. 

< 7. Reduce 3^ qrs. I'na. to the decimal of a yd. 
8* Reduce 11 lb. 3 oz. S dr. to the.decimal of a qr. 

9. Reduce 9 oz. 6 dwt. 2 gr. to the decimal of a lb. > - 

10. Reduce 2 h. 13 mih. 17 sec. to the decimal of a day." • 
.11. Reduce 4 fur.~5 rde. 2 yds. 2 ft. 1 b. c. to thedecimal ofit mile. 

12.' Reduce 3 wks. 2 d. 5 h. 3 m. 1 tec. to the decimal of a month3 
(30 days.) , 
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For the mm adTaneed pupils who stady this book, we insert the 

following observations on 

CIRCULATING DECIHAI.8. 

§ LXIX. Repetends which befirin at the same place, are called 

Similar Rkpetknds. Thus .3 and .7, or .8134 and .53861 are shni. 
lar repetends. 
Those which begin at different places, are called Dissimilar Repe. 

TENDS. Thus, .6 and .4i69, .627 and .963456 are all dissimilar. 
Those which end at the same place, are called Conterminous 

• • • • • / 

Repetends. Thus, .83 and .79 and .05. are conterminous. ^ 
Those which begin and end at the same places, are called Simi- 

LAR and Conterminous Repetends. Thus, .6054 and .61 7$ are 
similar and conterminous. 

Repeating decimals arise from division. They sometimes occur 
in reducing vulgar Fractions to their equivalent decimals, and some- 
times in decimu Division. 

In redaoing vulgar Practions to decimals, we annex cyphers to the numerator, 
and divide bv the denominator, (§ lix.) annexing ciphers to each remainder, in 
order to continue the division. Now, as every remainder moBl, of course, be less 
than the divisor, ii is plain that there can be tmly as many different remainders 
in any division, as there art numbers smaller than ffte divisor. There' are, it is 
Iticewise manifest, as tSoany nan4>er8 smaller than any given divisor, as there are 
. units in that divisor, less one. Thus, there are two numbers smaller than 3 ; 
ftRn- numbers stnaUer than S, <&c. Now, a decimal will begin to repeat, when- 
ever w# obtain a remainder like any remainder previously found since we began 
to annex cyphers. For, then, the same dividends, and, of course, the- same quo- 
tient figures, J^egin to come round. Hence, when a decimal repeats, the repetend 
can never have more places than there are ttnits in the divisor, less one. If ^e 
remainder becomes 0, the decimal terminates, or k J^t'te. Hmce, also, 

EvBRt INFINFTE DECIMAL, OBTAINED FROM THE DmSIOK OF FINITE 
NUMBERS, MUST BE A REPEATINO DECIMAL. ' ' 

The intelligent pupil may here be ready to inquire, *'in what manner can I 
detra-mine whether a g^iveii vulgar Fraction will produce a finite or a repeating 
decimal V* This quesUon will now be answered 

Case. 1. Fmrrs Decimals. In our inquiries on this subjeot, 
w% must take Fractions in their lowest terms ; if they be not so, 
they must, first, be reduced. For the sake of simplicity, we will 
take the case, when the numerator is 1. This, in Uie division, by 
annexing cyphers, is made 10, 100, 1,000, <&c. 10 is composed of 

the prime factors 9X5. Hence, the Fractions |^- and ^ will, of 

course, be finite. 1^7 will, likewise* obviously, be finite. Moreover, 
each of the. e decimals will terminate in one place ; for it will oalv 
be necessary to annex a single cypher, in order to reducethem. If 
the denominator be 2x3=4, the decimal will terminste, but not in 
« single place, because 2 is a factor in 10, only moe, -and ill 4, twice. 
In order, then, to malte.2 twi^e a factor in the dividend, (or nume- 
rator,) we xatBoi aanex another cypher to thq lOj making it 100= 
10x10=9x^X2X5-4X^X5=4X25, where, we «ee# 4 is a factor. 
ilence, \ wifl terminate in two places. From ^hsoking over the 
above, we see that, iTor maX^ reasonsj if the deuuninator be 5X6 
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=S5, in order to have 5 a factor twice in the dividend, two eypfaers 
must likewise be annexed, and the decimal will terminate in two 

places, thus, .04. t^t ^iU manifestlj requii? two cyphers, and, 
therefore, likewise terminate in two places, thns, .01. In like man. 
ner, if the denominator be 2x2X2 or 5x5x5 or lOXXOXlO, three 
cjrphers will be necessary, and the decimal will terminate in three 
places, and so on. 

The whole of the preceding may be summed up as follows : 

Ir THE nSNOMINATOR OF A PR ACTION CONSIST RNTIKSLT OF Ss^ 
OR OF 59, OR OF IQg AS FACTORS, THE CORRESPONDING DECIMAL WILL 
BE finite; and will CONSIST of as MANT PLACES as THERE ARE 
^, 5S OR IDs AS FACTORS IN THE DENOMINATOR. ' 

If the denominator be 2XlO;=r20 it is manifest from the preceding, 
that one cypher must be annexed for the 10, and another for the 2. 
The decimal,^ then, will terminate in two .places; For similar rea- 
sons, if the denominator be 5x10=50, the decimal will terminate 
in two places. 2X5=-10 ; hence this case is ^mbi>aced in what has 
gone before. Hence, 

When the denominator of a fraction consists entirely of 
2s, 58 and los multiplied together, the corresponding drcim- 
al will bb finite ; and will have. one place for evekt 10, which 
i^ a factor, anj> one for evert remaining 2 or 5, which is a fac- 
tor in the denominator. 

Note. If the nuoderator be greater than- 1/ the 'same will evidently hold 
true ; only the decimal will be as many times greater, as the numerator c«>a(|tins^ 
units. 

Case II. Simple Repetends. It will be evident without much 
reasoning, that any denominator which \b prime to 1 Or will produce 
an tit/Sni^e' decimal. For,. if it be prime to 10, it will also be prime 
to 10 times 10, to 10x10x10, &c., since each of these products con. 
tains only the factors of 10 repeated, (viz. 2 and 5,) and ^§xliii.) 
neither of these is a factor of the denominator. Or, it is manifest 
that the smallest number of lOs, which 3 will measure, is 3 tens, 
or 30. The smallest number that 13 will measure is 13 l^ne, or 
130; that 27, 270; that 91, 910 v that 21, 210, &c. For, take 
the last, viz. 21 . This number will measure no other number, 
which does not contain all its prime factors, (viz. 3 and 7.) But 
10 contains neither, and 21 is the smallest numbeir which contains 
both. Therefore, no smaller nuinber of 10s, than 21 tens —210 can 
be measured by 21. Hence the principle. 

No number, prime to 10, Will measure a less number of lOs, 

THAN IT CONTAINS UNITS. 

Now in reducing a Vulgar- Fraction to a decimal, each remainder 
is less than the denominator, or divisor, and, of course, each divi> 
dend contains fewer 10s than the devisor contains units. Hence, it 
follows, that the' divisor, if it be prime to 10, will never measure any 
dividend, and, of course,: the decimal will be infinite, and being \x\* 
iinite, must repeat f'urihermor*, 
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DlTISENDS OF DirPKRBlfT MAGNITUDES XXAT^ DTFrKRENT 
&BHAINDE118. 

For every dividend is a number of lOs. If, then, it be supposefi 
that two dividends of different magnitudes leave the same remain- 
der, let the less be taken from the greater, and there will remain a 
number of 10s, which the divisor will exaetljr measure. But each 
dividend contains fewer lOs than the divisor contains units ; and the 
same must of course be true of ^their diflbrence. Therefore, ac- 
cording to the principle just laid down, it is idiMurd.to suppose that 
the divisor will measure this diiTerence. 

Now, in reducing a Fraction whose denominator is prime to 10« 
if our successive remainders are difierent, our dividends must be so 
too, (since the dividends are formed by annexing cyphers to the re- 
mainders,) and these, in turn will produce different remainders again ; 
so that we never can obtain the same remainder, nor of course the 
same dividend, until the Aumber in the numerator, with which we 
began, recurs as a remainder. That is, the decimal will not repeat, 
until the remainder left, is equal to' the original numerator. But ev- 
ery infinite decimal, obtain^ by division, must repeat. Therefore, 
we must necessarily obtain, after a time, the original numerator, aa 
a remainder. Hence the principle, / 

When THE'Bt:^oMnNATOR of a fraction is prime .to 10, 

THE CORRESPONDING DECIMAL WILL BE INFINITE, AND WILL BE- 
GIN TO REPEAT WHEN FHE NUMERATOR RECURS AS A REMAIN- 
DER. 

Note. In this case the repetend begins in the first place of decunals, and is, 
of course, n pure or simple Repetend. 

If the numerator be 1, the decimal repeats when the remamder 
becomes 1. Of course, if we. were, then, to take the original nu- 
merator, with all the cyphers which have been annexed to it since 
the divisor comme>>ced, and from this to subtract the remainder 1, 
the denominator would exactly measure the number left. This 
number would be a series of 9s. For example, in reducing y , the re- 
mainder I occurs after annexing six cyphers. Take, then, 1,000,000 
and subtract this remainder, 1, from it^ and there is left 999,999, which 
7 will exactly measure. It will be seen, that there are just as many 
9s as there were cyphers annexed, and of course, as there are decimal 
places in the repetend. Hence,. y hen the denominator of a Frac 
tix>n is prime to 10, to determine of how many places the corres- 
ponding pure circulate will consist. 

Divide a seriks of 98, bt the denominator until no re- 
mainder IS LEFT. The number of 9s used will show the 
number df places in the circulate. 

Case III. Mixed Repetbnds. When the denominator is not it. 
self prime to 10, but contains a factor, whieh is prime to 10, we ehall 
best understand the nature of the corresponding decimal, by separa. 
ting the denominator into two &ctors ; one of which shall be the 
entire part that is prime to 10. The other par^, of course, must be 
composed of ^s separate}^, or 5s separately, as factors^ or of 8p and 



StC, TO. BECItf ALS. • 191 

58 multiplied together. Now, in the redaction, instead of di- 
viding by the whole denominator at once^ we may divide succes- 
lively by. these two factors ; Amploying that which ib prime to 10, 
last. DividingJi)y the factor composed of 3s, 58, &c., will produce 
a finite decimal as aquotient. In dividing this quotient by the other 
factor, it is evident, that, (^whatever figures w& first obtain,) when 
we arrive at the end of the significant figures in the number divided, 
we shall be in the same situation as above» when reducing a Fraction 
whose denominator was simply prime to 10. Hence, the circulate 
will begin where the previously found finite decmial ended« Hence, 
also, the resulting decimal wiill be a mixed repetend. Hence, the 
general principle. 
When the denominator of AFRAcnoN is entirely composed 

OF FACTORS OF 10, THE CORRESPONDING DECIMAL WILL BE FINITE ; 
W^BN IT IS PRIME TO 10, A PURE REPETEND ; WHEN IT IS NOT 
PRIME, BUT CONTAINS A FACTOR WHICH 13 PRIME TO 10, A MIXED 
REPETEND. 

From what has been said, the pupil will easily be able to deter- 
mine where the i^epetend will begin in the latter case, and also, of 
how many places it will consist. For, it will begin after a^ many 
places as th^re are 10s, 5s, pr 28, factors in the denominator, and 
will extend as many places as it requires 9s for j^» factor prime to 
10, to measure. : 

Hence, the general rule for determining the nature of the decimal, 
corresponding to any Vulgar Fraction. 

h Divide the given denominator by. 10 as often as possible, 

4ND AFTERWARDS BT 2 OR 5 AS' OFTEN AS POSSIBLE WrPHOUT REMAIN- 
DER. If the last quotient be 1^ the decimal will be finite, 

AND WILL CONTAIN AS MANY PLACES AS THERE WERE DIVISIONS. 

II. If the LAST QUOTIENT BE NOT 1, THE DfiCIMAL WILL BE IN- 
FINITE. l^REREFORE, DIVIDE A SERIES OF 9s BY THAT QUOTIENT, UN- 
TIL NO REMAINDER. IS LEFT. ThE NUMBER OF 9s USED WILL SHOW 
THE NUMBER OF PLACES IN THE REPETEND} WHICH WILL BEGIN AFTER 
AS |MANY PLACES AS YOU AT FIRST PERFORMED DIVISIONS BY 2,5 
OR 10. 

Note. The . Fraction, it must be recoUectcd, ipust be in its- lowest terms. 
BXAMPIiES FOR PRACTICE. 

t. Let the Fraction be 3V, tf 7» irf e, ih ih t+It' tVVb- 
2. Let the Fraction be Vf y» .h^ irVV» /tVtt. iHh +Hf 
. 3.. Let the Fraction be ^j^y, +^f , ^yLyA. ^VtW^- 
4. Let the Fraction be H|, tWWVV» iKitliHI *• * 



§ LXX. It is evident from what has been said, that any number 
prime to 10, will divide exactly a seriea of 9b. N6w, if the quo* 
tient, obtained by such a division, be multiplied into the dividing 
nuinber, the same series of 9s will be produced again. This quo. 
tient is evidentiy the circulate, which would he obtained by reducing 
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a FnctioD, whoie nnmentorlH 1, and whoia denominaior, the ft. 
▼iding number. Now, if both terms i>f this Fraction were to be 
maltiplied bj this quotient, or circwhile, the Fraction, without being 
altered in value, (§ xu.) would be changed to one whose numerator 
would be the circulate itself, and whose denominator, just as many 
nines as the circulate has places. To illustrate by an example. 
999999-^-7=142857, and 4 reduced to a decimal =.142857. 

\i{HH^=HHH^}' Hence, if the circulate .142857 had 
been given us, and it had been required to find its yalue in a vulgar 
Fraction, (that is, to find what vulgar Fraction would produce it,) 
we might have made the circulate itself the numerator of a Fraction, 
and just as many nines as it had places, the denominator, thus, 

^^f-f f {, and this, reduced to its lowest terms, would have given 
us the original Fraction, 4* ^ would give us twice as great a cir- 
culate, -f 9 three times as great, and so on. 

Hence, to change any pure circulate, or repetend, to its equiva- 
lent Vulgar Fraction, 

Make the given eepbteno the mumkeatob, and the dcnouix- 
atoa as many 98, ar there abe places in the repetend. 

In mixed repetonds, the principle is similar. If a repetend begin 
in the place of hundredths, its value will be the same as before, 
except that it will be ten times smaller tHan if it began,- like a aim- 
pie repetend, in the place of tenths. For when it begins in the first, 
or tenths* place, it is a Fraction of a unit, or whole number. But 
when it begins in the second, or hundredths' place, it is a Fraction of 
a tenth. Its value is therefore decreased ten fold. Thus .3 is f 
of a tD?u>le number ; but .0^ is -^ of a tenth =^ of y^^=^^. Af- 
ter finding the Vulgar Fraction, as before, then, we are obliged to 
divide it by IT), or, (which, (§ uii.y is the same, thing,) multiply its 
denominator by 10 ; which is done by annexing a cypher. In like 
manner, if it had begun a place lower still, w« should have been 
obliged to annex two C3rphers, and so on ; annexing always as 
many cyphers as there are places between the scparatrix, and the 
first figure of the repetend, or as there are finite places in the decmu 
ah Hence, to fihd the value of the circulating part of a mixed 
repetend. 

Make the repetend the numerator i and vor the denomin- 
ator, ANNEX AS MANY OYPHBRB MA THBRB ARE FINITE PLACES, TO 
AS MANY 9S AS THERE ARE PLACED IN THB Cf EMULATE. 

The mode of finding the value of the finite part has already been 
given. (§Lviii.) Hence to find the whole value of a mixed repe. 
tend, in a Vulgar Fraction, 

Find the values or the tiniti ana cfRcvLATiNG pabts sepa- 
rately, and add them toobth^r. 

Bj the above rule, find the TaluM of .i04 .839 .61407 .93 
.815 .7 .6311 .9831 .4769 .83141 .96764 .30941$ .11133^ 
.7778889 .6311543* .71324385. 
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§ LXXI. 'A single repetend may evidently be regarded as a com- 
pound repetend, consisting of as many places as we choose to make it. 

Thus, .3 is a single repetend. -Griving it two places, thus, M, or 

three, thus, .333, it becomes a compound repetend. So .97 mar 

be nuule .97777 or 977777, &c. . We may also make a single repe. 
tend begin later, or at a lower place, reserving- its higher figures as 

• • • • 

finite decimals. Thus, .6 may be made .66, or 666, ^c. 

We may also make the same changes upon compound repetends ; 

• • • • • • 

meidng them begin later, thus, .46 changed to .464 or .46464, &c« 

or extending the number of places, thus, .379 changed to .37979, or 

to .3797979, &e. ; or making both thangies at once, thus .432 chan. 

ged to .43243^4, &c. Tn changing x^ompound repetends, we must 
he careful to place the points. so that the repeating figures, when ex. 
tended beyond the las't point, shall recur in the dame order as before. 

Thus, .862 is inaccurately changed to .86286, and .813 to .81313, 
the latte;* numbers, in eacfi caose, representing difiTerent repetends 
from those given. By moving the points in this manner, we may 

• • • ■ 

render any two repetends similar. Thus .135 and .861 are dissimi- 

• • • * 

lar ; but .1351 and .861 are. similar. Having made repetends similar, 
they may also be rendered conterminous, by extending their fiig. 
ures to a number of places, that is a common ihultfple of tbe num. 
bers of places in the. given rdpetends. Forj on making the*number 
of -places in any repetend, twice, three times, or any number of 
time&,as' great as before, it will still, repeat in the same order as at 
fivt. The least common multiple is most convenient. 

The foregoing examination of the nature of circulating decimals, 
will afibrd us some useful rules for conducting arithmetical opera- 
tions upon them. Single repetends, in their true value, have been 
seen to be ninths. Hence, for addition when there are finite 9£CI- 

MAtSj AND SINGLE REPETENDS, Or SINGLE REPETENDS ONLY, 

J. 'Make the repetends conterminous, extending them one 

PLACE BEYOND THE LONGEST. FINITE DECIMAL; CARRY FOR 9 INSff'EAD 
OF 10 FROM THE RIGHT HAND COLUMN ; 'AND IN OTHER RESPECTS ADD AS 

USUAL. The right hand figure of the bum will be a repetend. 

In case there are compound repetends, having made ihem center, 
minous, it fe evident that, if they were extended farther stiU, (as 
they might be,) there would often be something to carry from those 
figures so extended ; and this number Carried wnuld be the same, ad 
that carried forward from the first place of the repefends. Hence, 
when there are finite decimals, Aim circulates, or circulates only, 

II. Make the repetends similar and conterminous, commencing 
them one place below the longest i!inite decimal; carry to 

THE RIGHT hand FIGURE OF TBE SUM, THE SAME NUMBER THAT IS CAR. 
KIED FORWARD ]^ROM THE FI^T PLACE OF THE REPETENDS ;' AND IN OTH- 
ER RESPECTS ADD AS USUAL. ThE' SUM OF THE CIRCULATING homESf 
WILL BE THE CIRCULATE OF THE Aif6UNT. 

18 
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Note. If the circulate found by adding^ be a eeriet of 98, it be. 
comes equal to the denominator of its equivalent vulgar Fraction, 
aiid of course its value is 1 ; which may be added to the next higher 
place, and the repetend neglected. 

Multiplication is a repeated addition, ffenee, ftrf multiplication, 
tthen the MULTiruER n vinite, and the hultifxjcano a ^single rbpE' 

TEND, 

I. Multiply as usual, carrtino for 9 from the product 

OF THE REPETEND. ThE HIGBT HANt> FIGURE OF -EACH PAR- 
TIAL product will be a repetend« The total product 
MUST therefore be found bt rule.I. for addition. 

That is, the partial products must be made conterminoup, before 
adding, and, in adding we must carry for 9 from the right hand col- 
umn. The last figure of the total product will then be the repetend. 

When the multiplier is finite, and tke multiplicand a cIr- 
culate, 

II* Multiply as usual, carrtIhg to the right sand 

FIGURE OF each PARTIAL PRODUGT» THE NUMBER WHICH IS 

carried forward from the first place of tqle circul.at£. 
Each partial product will haVK as manv circulating 

FIGURES AS the MULTIPLICAND, ThB TOTAL PRODUCT MUST 
THEREFORE Bi> FOUND BT RULE II. FOR ADDITION. 

The case in which the multiplier is a repetend, remains ta be 
considered. Hera we have no means of proceeding decimally with 
accuracy. Hew;e, when the mjultiplier is a repetend, 

III. Change the multiplier to its equivalent vulgar 

FRACTION ; MUL.TIPLT BT ITS NUMERATOR, AND DIVIDE BY ITS 

DENOMINATOR. 

Nqtk. If the mnltiplicand be also infinite, this rule anticipates a case of ^vis- 
ion to be mentioned. (Rule I.) It may however be mentioned here, that, when, 
in ordinary cases, we should annex cyphers iti dividing, we must annex the repeat- 
ing figures of th» number divided instead of them ; and so continue to do until 
the decimal repeats. This will determine the number of figures in the final 
(urciilate. 

• 

In Subtraction it is evident, thjat, when the- fepetends are simi- 
lar and conterminous, if that of the subtrahend be greater than that of 
the minuend, we shall be obliged to borrow 1 from the next higher 
place. And this would also be the case, if the repete Jds were ex- 
tended below the last point.- This would make the remainder 1 
less. Hence, for subtraction, when either or both numbers are 
rbfetends, 

Prepare the numbers as in addition, and subtract as 
usuitl, obscrvlivg to diminish the remainder by 1, when 

THE REPETEND OF THE StJBTRAHEND IS GREATEA THAN THAT 
OF THE MI^IUEND* 

In division, when the dividend is infinite, it is plain, that since 
the repeating figures may be extended to any distance, those figures 
will occupy the places of the cyphers which would othecwise be , 
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annexed to Qontinue, the diTiBion. Hencei for division, when the 
DIVISOR IS FINITE, and the divi^nd a repetend, 

I. Divide as usual, annexing the bepeating figures of 

THE DIVIDEND, IF NECESSAftV, I^VSTEAD OF CYPHERS ; AND SO 
PROCEED UNTIL THE QUOTIENT REPEATS.. 

If the divisor be infinite, the division cannot he perfonned deeu 
mtdly. Hence, wlien the divisor is a repetend, 

II. Change. THE divisor to its equivalent vulgar frac- 
tion ; multiply bt its denominator, and divide bt its nu- 
merator. 

- Note. For short repetends, the preceding rules' 9re very useral. But when 
repetends are long, the procesnes are tedious, and the value of the lower figures 
■o small, that they may be neglected, without occasioning any important error. 
The same may be remarked of lonjg finite decimals. We have befi>re mentioned 
that -decimals not carried out in full, are mar]^ed with -{- and — , according as 
they are too iimall or too freat, and called appboximates., Particular rules 
may be given for their ct^bphition, which the limits of this work will not permit 
us to insert. The common xules are suificient for ordinary purposeiB ; ana those 
who are curious Co examine thC^fiubje'ct further, must resort to more extensive 
works. We sulijoin a few examples.. 

1. Add 3.6_478.3476 ; 735^-; 375 ; hi and 187.4 

A. 1,380.0648193 

2. Add 5,391.857 ; 72.38; 187.21; 4.2965; 217.8496; 42.176; 
.523 ; and 58,30048 A. 5,974.10371 

'3. Add 9.614 ; 1.5 ; 87.26 ; .083 and 124.09 

A. 222.75572390 

4. Add 162,162; 1.5; 134.09; 2.53; 97.26; 3.769230; 99.083 
and .814 A. 501.626*51077 

5. Multiply .136 by .45 A. .0615 

6. Multiply 8.0§ by 3.2 . A. 25:706 

7. Multiply 3.97*3 by 8. A. 31.791 
- 8. Multiply .36 by Slh A. .0929 

9. Multiply 3.1|§ by 4.^97 A. 13.51*69533 

10. Multiply 4»,640.54 by .70503* A. 34,998.419900$ 

Note. The pupil will observe, that as either factor may be made the multi- 
plier, questions like the last may be' solved, by rule 1L or ill. at pleasure. 

11. From 85.62 take 13.76432 A. 71.8619S 

12. From 26.43 take 95.2 A. 1.2i 

13. From 476.32 take 84.7697 A. 391.5524. 

14. From 3.8564 take .0382 A. 3.'8i 

15. Divide 319^28007*112 by 764^ A. .4176325 

16. Divide 274.6 by .7 A. 301.714285 

17. Divide 18.56 by .3 - A. 55.^9 
i8. Divide 24.08*1 by .386 A. 62.323834196891 
19. Divide .36 by .25 A.. 1^229249011857707509881 
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^ LXXII. Decimals, we have seen, consist of a series 
of numbers decreasing towards the right by tens, as for 
as we choose to carry them. We are now about to speak 
of a class of numbers, decreasing in a similar manner by 
twelves. Of course, the calculations made, upon them 
must be similar, in many respects, to those upon decimals. 
They are called duodecimals, from, the Latin word 
duodecimus, which signifies twelfth. Duodecimals are 
commonly used only for measuring lengthy surface, and 
solidity. 

A linear f square or solid foot is, therefore, considered 
the unit, or whole number. THe lower denominations, 
or orders, are, of course, Fractions of a foot. 

The twelfth part of a foot, of any kiad, whether a solid, a sqnare, 
or a linear ^ot, is called a prime ; th« twelfth parf of a prime, is 
called a second ; the the twelfth part of a second, a third ; the 
twelfth, part of a thJard. a vou&th, asd la on» as far as we choose 
to go. 

Now, as primes are 12thg» seconds, 12tbs of I2ths, or 
144ths, thirds, 12ths of 144ths, or l,728ths,- fourths, 12ths 
of l,728ths, or 20,736ths, &.c. it is j^in that we might 
write these numbers, as vulgar Fractions, with their de- 
nominators. But, since we know that they increase and 
decrease regularly by 12, we may, exactly as in decimals, 
omt^. the denominators, and write each order in a separ- 
ate place. This is the mode, in which duodecimals are 
actually written, and, to distinguish the orders from one- 
another, primes are marked with an accent, thus ' : sec- 
onds with two accents, thus " : thirds with three accents, 
thus '" and so on. Then 3 feet, 2 primes, 10 seconds, 11 
thirds, 5 fourths and 6 fifths are written 

3 2' 10" 11"' 6"" 6""^ 

Iiuitead of these marks, the the Roman numerals i, ii, iii, iv,.^^ are sometimes 
employed. These are generally substituted when the number of marks becomes 
large. Thus the above example may be written, 

3 2^ 10" ll"* 6*^ 6^ or 3 2' W 11 ' 6*^ 6'' 

Addition and subtraction of duodecimals may evidently be per. 
formed like addition and subtraction of otbef compound numbers, or 
like the same operations in decimals, except that we are to carry 
and borrow by 12, instead of by 10, from one denomination to 
another. 

Multiplication of duodecimals may he likewise perfbrmed like 
MultipUoation of decimals, observing the sam^ rule in carrying. 
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Now, in mtiltipltcaiion of deonuds, theiHipil will recollect, tliat there 
must be as manj decimal places, (or placet below uDits) in the pro. 
duct, as there are in both factors. For a sunilar reason, in multi- 
plication of duodecimalg, there rniutt be ea many duodecimal places^ 
(or places below units, or feet,) in the product as there are in both 
factors. This will be evident for the same reasons as in -decimals. 
The same thing may likewise be proved by writing duodecimals, 

with their denominators like. vuI^m: Fractions. tV^tV^^tJt ? 
that is, primes by primes produce seconds, since seconds are 144ths. 

•f\f Xyj4=-j-ij'YY » th*^* is, primes by seconds, produce thirds, and 
so on. This principle will enable the pupil to perform multiplica- 
tion ' of duodecimals, in any case. * 

. 1. In a board 5 ft. 3 inches (5 3") in length, and 1 ft. 5 inches (1 5') 
in breadth, what is the amount of surface? Length, 5 3' 
We know, in the beginning, that the pro- Breadth, 1 5' 

duct is to have two duodecimal places, 

because there is one place in each factor. 2 3' 2" 

We therefore know that the right hand 5 3' 

place of the produet must be seconds. We ■■ 

commence at the right to multiply as usual, Ans,^ 7 5' 3" 

and after having multiplied by the 5', we proceed to multiply by the 
1 ft., placing the first denomination of the product one place farther 
to the left, because we are multiplying by a higher denomination 
than before. This brings it exactly under the multiplying figure. 
The process will be seen to be exactly like multiplication of deci- 
mals; except that we «arry for 12, from denomination to denomi- 
nation. 

2. In a solid block, t^e base of which contains 9 sq. ft. 6', 11", 
and the height of which is 4 ft. T 2", what is the solidity ? 

It will be observed that there are Base, 9 6' 11" 

no denominations higher than feet. . Height, 4 7' 2" 

Therefore, we never carry for 12, - 
after we arrive at feet. We shall 
always know when this is the case, 
by observing how many duodecimal 
places there must be in the answer, 

and placing the marks, or accents Ans, 44 0' 3" 6'" 10' 
over each denomination of the product as we go on. 

Note. The number- of any denomination, and of course, the number of 
accents to be placed over i% will' be observed always to be equal to the number of 
accents over both the.-qumbers multiplied together. Thus the right hand figure 
of the above product i& fourths, which is obtained by multiplying seconds by 
seconds. There are two q^cen'ts over each factor, ana four over the product. 

If the higher duodecimal places be wanting, cyphers must be put in their 
room. . 

Prom the preceding illustrations, we derive the general rule for multiplication 
of duodecimals. ~ ' ' 

I. Begin oH the right and multiply the multiplicand by each 

denomination of the multiplier ; CARRYING FOR 12 FROM DENOMl. 

ration to denomination, and placing the first number* in each 
Partial productj exactly under the multiplying figure. 

18* 
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II. ThKEK will be as MANX DVO&icmJLlb PLAOE0 m THE PRODUCT 
AS IN BOTH THE FACTORS ; WHICH MUST BX MARKED ACCORDINGLY. 

3. If a floor be lOft 4' 5" long, and 7ft. 8' 6" wide, 

what is its surface ? . Ans. 79ft. 1 1' 0" 6'" 6*^ 

4. What is the surface of a marble slab, 5ft. 7' long, 
and 1ft. icy wide? Ans. 10ft. S' 10" 

5. How many feet of plastering in a ceiling 43ft. 3' long, 
and 26ft. 6' wide ? Ans, 1,102ft. lO' 6" 

6. What is the solidity of a wall 53ft. 6' long, 10ft. 3' 
high, and 2 ft. thick ? . * Ans. l,096Jft. 

7. Required the surface of a floor, 48ft. 6' long, and 
24ft. 3' broad ? Ans. l,176Jft. 

8. The length of a room being 20ft., its breadth 14ft. 
6', and its height 10ft. 4', how many yards of painting in 
its walls, deducting a fire-place 4ft. 4' by 4ft. apd two 
windows, each Oft. by 3ft. ^ ? Ans. 73/yyds. 

9. In a floor 12 8' by 16 3' how many sq. fK? A.205f 

Note. Some kinds of work are done by the square yard. Such are painting,' 
paving, plastering, &c. 

10. A man paved a court 371 ^ 6" by 181 1' 9" at 2 
cts. pr. sq. yd. How many. sq. yds. did he pave, and 
what did he receive ? 

A. 7,471,AVV8 sq. yds.^$149.42|m 

11. How many cord feet in a load 8 ft. long, 4 wide 
and3 6'high? A. 7 

12. Multiply 4ft. T by 6ft. 4' Ans. 29ft. 0' 4' 

13. Multiply 39 10' 7" by 18 8' 4" 

-4715. 745 6' 10" 2'" 4*^ 

14. Multiply 24 lO' 8" V' 5*^ by 9 4' 6" 

Ans. 233 4' 5" 9'" 6'^ 4^ 6 * 

15. Multiply 44 2^ 9" 2"' .4'^ by 2 10' 3'" 

Ans. 126 2^ 10" 8^" 10*^ IV 

Note. It is plain that division, might be performed by duodecimals, but th« 
inconvenience of the process renders it of no particular use. 



REDUCTIOSr OF CURRENCIES. 

§ LXXIII. The term currency is applied to any thing" which 
Is universally received, in any pountiy, for the payment of debt% or 
for goods, bought and sold. In other words, the. currency of any 
country iff the money of that country. It is often called the ctrcu. 
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lating medium^ or the mediiM of 'trade ; because it passes from one 
individual to another, or is current among all persons ; and because, 
by means of it, trade is carried on. Fed^lal Money is the currency 
established by law in this country. But before the adoption of this 
currency, in 1786, all accounts were kept in pounds, shillings and 
pence. Our money was, originally, the same as that of Great 
Britain; that is. Sterling Money. But the legklatures of the 
different states, or colonies, as they were called be^re our indepen- 
dence, put bills in circulation, which diminished 6r depreciated in 
value. This depreciation was different in diflferent colonies ; so 
that, while the names remained the same, throughout the country, 
the values became very different. Thus, a pound in the New-Eng. 
land states, and Virginia, became only f of a pound Sterling in 
value. This was also the value of the currencies used in Kentucky 
and Tennessee. In New-York ahd North-fCarolina, a pound be. 

came -;^ of a pound Sterling. This Currency was afterwards used 
in Ohio. . In New-Jersey, Pennsylvania, Delaware and Maryland, 

a pound became f > and in S. Carolina and Georgia fj of a pound 

Sterling. In Canada and Nova Scotia, a pound is yV o^ * pound , 

Sterling ; irf^Scotland y^, and in Ireland tWu» nearly. Hence, in 
thn United States we have four Currencies besides that established 
by Ia^,v. * These, with the Canada, Scotch, Irish, and Sterling make 
eight. The names and values, assigned them are as follows : 

- Sterling Money, in which 4s. 6d. make a doUar. 
Georgia Currency " 4s. 8d " 

Irish " " 4s. lOJd. nearly " 

Canada, " " Ss- Od. " 

New England " 6b. Od. " • 

Pennsylvania " 7s. 6d. " 

New- York « 8s. Od. " 

Scotch «£2 14s. Od " 

We have arranged them in the order of their values, placing highest the 
currency, whose value is greatest 

Note. We have given above the value of a dollar in Sterling Money as all 
our Arithmetics have it, and as it is estimated throughout the country. It ap- 
pears, however, by the report in Senate of the U. S., March 2gth, 1830, that 
the value of the Spanish dollar, (generally considered equal to ours,) is only 
4s. I id. and that of the' American dollar 4b. Id. l^rs. nearly. 

It is to be regretted, that these currencies are still retained and employed by 
our merchants and tradesmen. ' The Federal Currency is so much more con- 
' venient than any of them, that it must ultimately supersede themi all ; and ths 
sooner this is the case the better. For, in that 'event, we shall not only be fre« 
from the inconvenience of making calculations tn these currencies, but likewise 
from the greater evil of being obliged to change sums of money from one to 
another. The making of these changes is what is meaiU by the reduction of 

Currencies. - • . * 

The intelligent pupil will perceive, that the table of values givea above, Is 
suflicient to enable him to make these changes ; and that no processes are neces- 
sary but those of common Reduction. But, as more concise methods may be 
suggested,- it seems proper to give the subject a particular consideration. Its 
comparative unimportance will not justify usin devoting to it much space. Bv 
means, therefore, of the foUoWiug table, we have thought proper to combine all 
the cases, of which it admits, under a single nie. 
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TABIiK 

■ZRIBITINa THE COVPARATITB VALUES OF THK BETKRAL CaRB.EirciK8. 
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Suppose I have a sum in £ Sterling, which I wish to reducs to £ 
New England. I see, hj the table, that any sum expressed in £ Ster. 
is I, of the same suin, expressed in N. E. This I find, by looking 
for the given Currency, (which is Sterling,) in the upper line, and 
for the required Currency, (which is New England,) in the right 
hand column. Under the one, and opposite the other, I have the 
Fraction |. Let the given sum be £6. Then I know that 6 is | ttf 
the answer. If 6 is |, 2 is i. £2isiof8je. Ana, 

It will be seen, that, in this case, we divided by 4, and multiplied by 
3, which (§ LI.) is dividing by the Fraction }. Hence, to reduce a 
sum from one currency to another, 

Divide bt the number found iir the table, uudsb the 

GIVEN, AND OPPOSITE TBE RKaUIR£D CURRENCY. 

For similar reasons, the number under the required and opposite 
the given currency may be used as a multiplier: The numbers in 
the table may often be reduced to decimals with advantage. 

NoTB. It will usually be best to reduce shillings, pence, and iartliings to a 
fraction of a pound, either vulgar or a-decimal. 

It may pernaps be desirable that the pupil should commit to memory the num- 
bers used in reducing the currencies of the U. S. to Fed. Money, and the contra- 
ry. The rest is only mtended for reference. 

EXAMPLES FOlt PRACTICE. 



1. Reduce £4 N. E. to F.M. 

2: Reduce 2£ 3s. 9d. N. E. to F. M. 

3. Reduce £6 N. Y. to F. 1^. 

4. Reduce £8 ; 4 ; 9 N. Y. to F. M. 

5. Reduce £3 ; 2 ; 3 Penn. to F. M. 

6. Reduce $152.60 to N. E. 



Ahs, $13.333|. 

Ans. $7.291|. 

Ans. $l&.Oe. 

An8, $20.593|. 

Am, $8.30. 

Am, £45 ; 15 i 7.2. 
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7. Reduce 9196.00 to N. E. Am. £58 ; 16. 

8. Reduce 9629.00 io N. Y. Ana, 251 ; 12. 

9. Reduce £35 ; 6 ; 8 Sterling, to N.E. Ans, £47 ; 2 ; 2 ; 2|» 

10. Reduce ^120 N. £. to Can. Ana, £100. 

11. Reduce £155 ; 13 N. £. to Sterling. Ans. £116 ; 14 ; 9. 

12. Reduce £104 ; 10 Can. to N. Y. Ana, £167 ; 4. 

13. Reduce £300 ; 10 ; 4 ; 2 Can. to Penn. Ana. £450 ; 15 ; 6 ; 3. 

14. Reduce £937 ; 18 ; 11 ; 1 N.E. to Geo. Ana, £721 ; 14 ; 8 ; 3. 

15. Reduce $224.60 to Can. Ana, £56 ; 3. 

16. Reduce 225 ; 6 N. E. to F. M. Ana, $752.00. 

17. Reduce £880 ; 15 ; 11 ; 1 Penn. to Ster. Ans, £528 ; 9 ; 6 ; 3. 

18. Reduce £6,750 Irish to Geor. Ana, £6,461. 

19. Reduce £1,846 Ster. to Irish. Ana, £2,000. 

20. Reduce £1,722 ; 18 ; 9 ; 3 N. E. to N. Y. Ana, £2,298 ; 5 ; 1. 

21. Reduce £2,114 ; 1 ; 3 Can to F. M. ilfi«.98,456.25. 

22. Change £784 ; 5 ; 6 ; 2 Penn. to Geor. A, £487 ; 19 ; 10 ; 2||. 

23. Change £923 Sterling to Irish. 

24. Change £4^000 Irish to Sterling. 

25. Change £157 ; 8 ; 3 ; *N. Y. to N. E. 

26. Change £1,654 ; 3 ; 8 : 1 Penn. to N. E. 

27. Change £947 ; 9 ; 4 ; 2 N. E. to F. M. 

28. Change $1,444.66 to N. E. To N. Y. To Penn.. 

29. Change $945.32 to N. Y.. To Geor. To Can. 

30. Change £1,846 ; 15; 4N. E.to F. M. To Penn. To Geor. 

31. Change $4,444-444^ to Sterling. 

32. Reduce £1,080,000 Bier, to F. M. 

33. What is the value of 1£ Ster. in F. M. ? 

34. What is the value of 1£ Irish in F. M. ? 
' 85. What is the value of 1£ N. E. in F. M. ? 

36. What is the valua of 1 £ N. Y. in F. M. 

37. What is the value of 1£ Can. in F. M. ? 

38. What is the value of 1£ Scotch in F. M. '3 

39. What is the value of 1£ Penn. in F. M. 

40. What is the vklue of 1£ Geo. in F. M. 
Hence we .see that there are but Iwo of the currencies, in which a pound cin 

be expressed m Federal Money by a finite decimal. This ia one of the disadvan 
tages m their use. 

The following Foreign Coins have aaaigned to them the valuea 
Fei>e&al MoNKYj placed oppaaite to them^ reapectwely, * * 



Am, $4.444|-. 

Ana. $4.10|. 

^n*.3.333J. 

Ana, $2.i50. 

Ana, $4.00. 

Ana, $0,370^^. 
Ana, $2,666}. 
Ana. $4,285^. 



in 



ShiUing Sterling, $0,222 

Crown 6s. _ 1.11*1 

Sovereign, (a gold coin, == £,) 4.444 



Guinea, (2 1 s. nearly out of 

use in England.) 
livre of France, 

Franc 

Pistole* 10 livres 
Louis d'or, 
Five franc pieee^ " 
Real of Plate, of Spain, 
RcalofVeUon, 
PSstole, 
Dollar, 



(I 

« 



If 



4.669 

0.185+ 
0.1875— 
1.862— 
4,444-f- 
0.937 
O.IOO 
0.050 

8.60 

1.00 



Re, of Portugal, 

Testoon, « 

Milre*, " 

Moidore, " 

Joanese, " 

Marc Banco of Hamburffh. 

Pistole of Italy, 

Rix Dollar of Austrii^ 

Rix Dollar of Denmark 

and Switzerland, 
Rix Dollai-, of Sweden, 
Rix Tk)Iiar*, of Prussia 
Florin, « 

Duca^ of Sweden and 

Prussia, 



♦0.0012-f- 
0.125 
1.250 
6.000 
8,000 
0.333-f- 
3.200 
0;778— 

1.000 

1.037 

0.778-^ 

0.269-f 

2.074 



Ducat, of Denmark, 


8.6334- 


Ruble, of j^uwia, 


1.000 


Zerrooitz, " 


2.000 


Tale, of China, 


1.480 


Pagoda, of India, 


1.840 


Rupee, of Bengal, 


0.500 


Xeriflf of Turkey, 


2.222 



Piaiter of ex, of Sfwiii, 0.80 

Ducat of ez% " 1.102— 

Sdrer of Holland, 0.01»-f- 

Guilder or Florin, " 0.388 

Riz Dollar, " 0.970 

Ducat, " 2.079— 

Oold Ducat " 8.000 

* Thoae denominatioofl winch have the asteriiA, [as the Pistole of France, and 
the Milre of Portugal,] are mareljr namincU ; that ia, they are represented byno 
real coin. In this respect, they are like the Mill in Federal Money. We 8ub< 
join a very few, 

exajiipi.es for practice. 

1. In 300 Milree, how many dollars 1 Ana. •376.00. 

2. In $900, how many Grold Ducats of Holland 1 Ana. 112^. 

3. In 3,000 Francs, how many dollars 1 Ana. $662.50. 

4. In 2,676 Pistoles of Spain, how many doUars 1 ^n«. $10,353.60. 
6. In $600 how many Moidores 1 

6. In 3,842 Rupees how many dollars 1 

7. In 1,945 Pagodas how many dollars 1 

8. In $2,966 how many Francs 1 

Note. The above examples belong to the rule commonly called Exchange. 



CAUCITLATIOSB OF CENT AGE, 

INCLUDING STOCKS, PROFIT AND LOSS, INSURANCE, COM- 
, MISSION, DUTY, INTEREST AND DISCOUNT. 

^ LXXIV. Men in business find it* often necessary to 
calculate, at wh&t rate they are gaining, or the contrary ; 
that is, how great a part their profit or loss is, of the 
sum laid out. For this purpose, they usually calculate 
how many hundredths of the sum expended, they have 
lost or gained : and this number of hundredths is called 
the rate per cent, of their loss or profit. Cent, is a con- 
traction from the Latin word centum, which means hun- 
dred. Rate per cent., then, means rate by the hundred. 
When we speak therefore, of a gain of 5 pr. cent, on any 
sum, we 4nean a ^ain of 5 hundredths of that sum. — 
Thus, 6 pr. ct. on $20, is y|y of $20. So 8 pr. ct. on 
$312, is Y^v of $312, 6lc. Various calculations are 
made by hundredths ; that is, by a rate per cent. The 
modt important are embraced under the following heads. 

pROi^iT AND Loss, which terms explain themselves. 

Stocks, which is a general name for the- capitals of 
banking, trading and insurance companies ; andJbr funcia 
established by government. Person's owniiy stdck ard 
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called STOCKHOLDERS. It sometimes happens, that 
stock rises ; that is, that stockholders can dispose of 
their right to it, for more than, was originally paid. 
Stocks sometimes, likewise fall^ and then they will not 
command their original value. A fund is established by 
government, when they borrow money, on condition of 
paying annual inter esty until they see fit to discharge the 
debt. 

Insurance,. which is an allowance made to a compa- 
ny, who agree to make up any loss by fire, storms, &c. 

Commission, which is an allowance made to a broker 
or factor, or an agent or correspondent, for assisting in 
procuring and disposing of goods. • 

Duty, which is a tax, required by governments to be 
paid on the importation, exportation, or consumption of 
goods. 

Interest, which is an allowance made for the use of 
borrowed money ; or for debts of vAny kind, remaining 
unpaid after they are due. 

Discount, which is an allowance made for the pay- 
ment of money before it is due ; or for advancing money 
on notes, bills, &c/, payable at a future day. 

These subjects will be severally examined. , 



Rate per cent, is properly |:xpressed bt a dbcuial fraction. 
For it is always a certain number of hundredths. Thus-, when w6 
■peak of 3 pr. ct., we mean 3 hundredths, =.03, and so of any other 
number. Thus, • 

1. How is 1 pr. ct. written ? A. .01. , 2 pr. ct. ? A. .02. 3 pr. 
ct. ? A. .03. 4 pr. ct. ? 5 pr. ct. ? 6 pr. ct. ? 7 pr. ct. ? 8 nj 
ct. ? 9. pr. ct. ? f • 

2. How is 10 pr. et. written? A. *10oril. 11 pr. ct. ? A. .11. 
12 pr. ct. ? 13 pr. ct. ? 14 pr. ct. ? 15 pr. ct. ? 16 pr. ct. ? 17 
pr. ct. ? l'84>r. ot. ? 19 pr. ct. ? 20 pr. ct. ? 21 pr. oU ? 

3. How i8 99 pr. ct. writtwi? A. .99. lOD pr. ct. ? -A. 1:00 or 1. 
101 pr. ct. ? A. 1.01. 102 pj. ct. ? A. 1.02. 115 pr. ct. ? A. 1.15: 
125 pr. ct. ? 137 pr. ct. ? 149 pr. ct. ? 156 pr. ct. ? 181 pr. ct. ? 

We sometimes speak of |,pr. ct., \ pr. ct. &c. These ezpres. 
sions signi^ J a hundredthi i of a hundredth^ ^c. Hence, when 
we speak of li, fraction pr, cent,, we mean a fraction of a hundredth, 
and the fraction may be reduced, and the result placed next below 
hundredths, or, in other words, written with two cyphers on the left. 

4. Express i pr. ct., decimally. 4^.125. Prefix two cyphers, 
asd it hepame^ .00125 Awf. ^-zpners, 
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5. Express decimally the following rates. |, ^, ^ f , 

h h h H» ^' ^i' 1^' '''i' 8f , "QyV, 15j, and ^ pr. ct- 
jin5. .0075, .002, .003, .008, .003, .00i42857, .0016, 
.015, .026, .0975, .16125, .0725, .091, .08375, .15142857, 
and .023. 

6. Express I, |, |, f, ^, ^, t?t» h ^*' ^H, 19i, l^V 
3tV, 4H, 187J, 563VV, 962SJ. 

In order to find a namber of hundredthg of anv ■um, we have only 
to multiply by the decimal expression for those hundredths. 

Thus, to find 3 hundredths of $50, we multiply $50 by .03 ; to 
find 9 hundredths of $50, we multiply $50 by .09, &c. Hence, to 
calculate an allowance of a certain rate per cent, on a given sum^ 

MULTIELY THE BUM BY THE RATE PER CENT. EXPRESSED PECIMALLY. 

Thus, what will an allowance of 8 pr. ct. on $543 come to ? 
$543 On the right, I multiply by 8 pr. ct.=.08, $543 
1.08 and obtain the allowance required* On the .08 
left, a unit is added to the rate, and, by this ■ 
means the amount of the allowance, and of $4^.44 
the given sum is obtained. This is often 

conyenient. 

$586.44 



§ LXXV. STOCK. Stocks are usually bought and sold in shares. 
These shares are some definite amount, as 50 or 100 dollars, &c. 
usually 100. The amount of a share is its noxinal valce. The 
REAL value of stock is the sum for whioh a share v^ill actually sell. 
When stock sells for exactly its nominal valuer it issaidtol)^ 
AT PAR. When it will bring more in market than its nominal value, 
it is said to be above par ; when not so much, below par. When 
stock is above par it is said to be at so much per cent, advai^b. 

EXAMPLES. 

1. What is the valuo of g350.00 of stock at 105 pr. ct., that is, 
at 5 pr. rt. advance 7 • A. $367.50 

The rote here is 105 pr. ct.=105 hundredths. The question, 
then, is, what is 105 hundredths of 350 ; or, multiply 350 by 1.05. 

S. What is. the value of 35 hundred dollar shares of stock, at \ 
pr. ct. advanee ? Rate liK)75 A. $3,526i}5 

3. At 11^ pr. ct., what must! pay fo^ $7,564.00 of stoc^l 
Rate 1.125 A. 8,509.50 

4. What is the value of $615.75 of ptock, at 30 pv. ct. advfnce 7 

A. $800,475 

5. What is the value of $7,650.00 of slock at 119^ pr. ct. 7 

A. $9,141.75 

6i What is the value of $1,J»00.G0 of stock at 110 pr. ct. ? 

a: $1,«50.Q0 ' 
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7. What 19 the yalno of 99,500 of stock at 20 pr. ct. advance 7 

A. $3,000.00 

8. What is the valae of (6,000.00 oC stock at 15 pr. ct. adTance 7 

A. 6,900U)0 

9. What is the value of (9,854^ of stock at lia pr. ct. 7 

A. 91M35.3025 

NoTB. Stock is bought and sold by eten »harea. We have given some 
eoBuaples in which thesures are not regai^dedi as affording a better exercise. 

10. What is the yalue of $823.00 of stock at 4 pr. ct. advance 7 

A. 9855.92 

11. What is the value of 91,976.44 of stock at 111 pr. ct. 7 

12. What is the value of 9366,080.00 at 114 pr. ct. 7 

13. What is the advance on 9600.00 at 6 pr. ct. advance ? 

A. 936.00 

14. What is the advance on 95,460.00 at 116 pr. ct. 7 

COMMISSION. 1. If my agent sells goods to the amount of 
92,317.46, what is his commission at 3^^ pr. ct. ? A. 975.31745 

2. What commission must be allowed for a purchase of ffoods to 
the amount of 91,286.00, at 2^ pr.. ot. 7 A. ^.15 

3. What commission shall I allow my oorre8pondQ.nt fi>r buying 
%nd selling on my account, to the amount of 92,836.23 at 3 pr. ct. 7 

4. A merchant paid his correspondent 925.00 commission on sales 
to the amount of 91>250.00. At what pr. ct. was the. commission 7 

He paid him TilTr^^5V^^Tl"T=»02=2 pr. ct. Am. 

5. If976.25bepaid as comnnssion on 93,900.00, what pr. ct. 
commission is allowed ? 

6. A factor receives 9^^*00 to be laid out in goods, after deduct- 
ing his own commission at 4 ^r. ct. What sum did he lay out for 
his employer ? 

He evidently ought only to receive convnission on the money laid 

out. Then, as the money laid out is \^% of itself, and the commis. 

sion T^T, the money laid out, to^^ether with the commission, mvst 

be|H- Then, 9988 is 1.04 times the answer. 988+1.04=' 
9950 An8. 

7. I remit 9^)963.75 to my correspondent to be laid oui. i»r me, 
directing him first to deduct his own commission at 3^ pr. ct.- What 
was his commission, and ii^hat remains to be laid out ? 

' INSURANCE. The written contract or obligation which binds 
the parties, is called Policy. The sum paid €ot insurance, is called 

PlUBKIOJf. 

It What premium mast be paid for the insufance of a vessel and 
cargo, vahied at 9123,425.00,, at 15| pr. ct. 7 

151 pr. ct.3=.155^ andtheqosstion is, what is .155 of 123,425. 

A. 919,130.875. 

2. What must I pay annually for the insurance of a house woifth 
93,500.00, at 1| pr. ct. 7 A. 961i^ 

3. What must be paid for the insurance of property, at 6 pr. ct., 
to the amcfttQt of 92,500.00 7 A. 9150lOO. 

19 
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4. What insurance most be paid on (375,000.00, at 5 pr. ct. ? 

A. <^18,750.00. 

5. What premiatd mast be annuallj paid for the insnrance of a 
house worth (10,650.00, at 3 pr. ct. ; and a store worth (15,875.00^ 
at 4 pr. ct. ; and oat houses worth (3,846.00, at 5 pr. ct. ? 

6. What premhim must be annually paid for the insurance of « 
Factory worth (30,946.00, at 10 pr. ct. ; and 7 dwelling booses, 
worth (875.00 each, at 8 pr. ct. ; and 3 grrist mills, worth (1,930.00 
apiece, at 7 pr. ct. ; and 1 storing house, worth (9,859U)0, at 6 pr. 
ct. ? Also, what is the average rate of insurance on the whole 7 

7. If I paj (930i)0 annually for insurance, at 5 pr. ct., what is 
the yalue of the property Insured 7 

Here 930 is .05 of the answer ; 930+.05=(18,500 Ant. 

8. If I pay (6,849.00 for insurance, at 3 pr. ct., what is the value 
of the property insured 7 A. (228,300.00. 

9. If (978.00 be paid for insurance, at 2 pr. ct., what is the value 
of the property insured 7 A. (48,900.00. 

10. If (765.00 be paid for insurance annually, at 5 pr. ct., what is 
the amount of property insured ? 

11. If (1,000.00 be paid„ annually, for insurance on (20,000.00» 
what is the rat« of insurance 7 - A. 5 pr. ct. 

12. If (288 JO be paid for the insurance of (48,000.09, what is 
the r&te of insurance f - A. 6 pr. ct. 

13. If (975.35 be paid for insurance oil (19,507.00, what is thtt 
rate of insurance 7 

14. If (1,200.00 be paid for insurance on (12,000.00^ what is the 
rate pr. ct. 7 

PROFIT AND LOSS. 1. Sold a bale of goods at (735.90 by 
whicH I gain at the rate of 6 per cent. What sum do I gain 7 

Ans. (44.10 

3. In ssfiing 50 hhds. of Molasses at 38 dollars a hhd., I gain 10 
percent. What is my pUn. Ana, (190.00 

3. In selling 25 bales of cloth, each containing 27 pieces and 
mtch piece 50 yards, a merchant gained 20 per cent, on the cost, 
which was 10 dollars a yard. What did he gain, and what did he 
sell the who^e for 7 Ans. Oain (67,500.00. Whole (405,000.00 

4. A merchant gained at the rate of 15 per cent, in selling tim 
following articles : 6 hhds. of brandy for which he paid $1.50 per 
gal. ; 7 barrels of flour, cost 11 dollars a barrel ; 2 quintals of (u/h, 
cost 4 cents a pound ; 16 hhds. of molasses, cost 56 oeats per gal. 
and 35 bis. of sugar, containing each 175 lbs., cost 9 cents per lb. 
What was his gain on the whole, and what did he receive in all 7 

4a9. Gain (241.5345. «irid for $1,851.7645. 

5. A merchant purchased a large amount of cotton contained in 
l399bides»eaoh containing 194 lbs. at 13 cts. pr.Ib. ; but the price 
suddenly falling he was obliged to lose 8 par cent, on the cost. 
What did he lose, and how much did he obtain for bis cotton 7 

6. A merohant laid in 634 pieces of broadcloth, eaf& piece con- 
taining 85 yds., for which he paid 7 dollars per yd^; and 537 pieces 
9f Russia sheeting, at $10.25 a pieoe ; but they were so much ia- 
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kured by a fire that he waa wiUingf^to lose 40 per cent on the. Ciost. 
^Vhat was the yalue of the goods afler the fire ? 

7. A grocer bought 7 hhds. of. wine, at $154.00 a hhd. But in 
tninfiportation the head of one of them was stove in, so that it was 
entirely lost. On this account he was willmg to lose 12 per cent, 
on the whole. What ought he to sell the remainder at pr. gal* ? 

8. A piece of cloth valued, at 21,635.00, and containing 75 yds. 
was so much damaged by being wet, that the owner offered it at a 
deduction of 23 per cent. At what price pr. yd. did he offer it ? 

9. A merchant in selling a quantity of goods for which he paid 
$230.00, made a profit of 25 dollars^ At what per cent did he 

gain ? Ans, lOf ^ pr. ct. 

10. A grocer gained on 16 hhds. of molasses, each of which cost 
him 25 dollars, ^20.00. At what rate pr. ct. did he gain ? 

Ans. 5 pr. ct. 

11. A merchant sold 15 pieces of cloth, each containing 64 yds. 
at 5 dollars a yd. ; also, 25 bis. of fiour at 11 dollars per bl. ; also, 
130 cwt. of lead, at 8 cents per lb. On t^e whole he gained 500 dolls. 
At what pr. ct. did be gain ? 

12. Sold 275 bales of cotton at 11.5 cts. pr. lb., each bale contain, 
ing 362 lbs. ; and 278 hhds. of brandy at $1.25 per gal. ; and 15 tons 
6f irxm at 4 cts. pr. lb. On the whole .there wlis a gain%of 628 dol. 

.lars. At what pr. ct. was the gain ? 

13. Sold merchandize which cos* 1,856 dollars, at $2,784.00. 
At what pr. cL was the gain ? 

- -S, 784-^1^56=928 dolleh.,-ttinoant gained. Ans, SOnr.ct. 

14. A certain amount of merchandize which cost $2,940.00 was 
sold ftt. $,4A16tQ.0. At what ^r. ct. was the gain ? Ans^ 40 pr. ct. ,,^ 

16. On a quantity of flour a merchant gained 575 doUars^-and hS^ 
gain was at 5 pr. ct. What did the fioui cost him ? Ans* $11,500. 

16. A man gained $846.00 on 8 pieces of cloth, eadU containing 
282 yds., gaining at the rate of 6 pr. ct. What did thf> cloth cost 
him, and what did he sell it at pr. yd. ? 

Ans. Cost $6^5. Sold it at $6,625. * 

17. A man pold 1,722 bis. of sugai^ each containing 2 cwt. 2 qrs. 
13 lbs. at a profit of 15 pr. ct., and his gain amounted t» $6,054.55$^. 
What coet the whole, and what did he sell it for. Also, what were 
theboyihg and selling prices pr. lb. ? 

Ana, Cost $40,363.68. SoH for $46,418,239. Cost pr. lb. Sets, 
field pr. lb. at 9.2 ctfl. 

* 18. On 9,856 bu. of wheat a man gained $2,464.00, gaining at 
tiie rate pf 12j pr. ct. What was the whole cost, the cost pr. bu., 
the whole" price of sale, and the price of sale pr. bu. ? 

19. A merchant sold 279 cwt. (100 lb,) of rice, at a profit of 
$69.75, gaining 10 pr. ct. What cost the whole, what wad tb« 
<co8t pr. lb., what was the whole price of sale, and the price of u^kb- 
pr. lb. ? « 

. 20. A grocer sold 7,86? boxes Malaga raisins at a profit of 15 pr, 
ct., and his whole profit was $3,420.00. What cost the jf hole, and 
'"lirhat did he gfiin {Ar. lb., supposing each b^z to contain 56 Ib^.? 
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91. A mn4hmt Mid 500 ywds of cloth at f 3,500.00, by wlddk 
he made a gain of 16| pr. et. What did the olotfi ooet, and what 
^ he gain pr. yd. ? (Bee Comhibsion, ex. 6.) 
. 89. A merchant, sold 17 hhda. of brandy, and 35 hhds. of wine, 
ibr 94,000.00. The wine was worth pr. gal. 3 times as much as the 
Immdy, and on the whole he gained 15 pr. ct. What were' the boy^ 
ing and selling prioe« of each pr. gaL 7 



^ LXXVI. raTEREST. As the calculation ^f inter- 
est is of great importance to all classes x>f persons, we 
propose to examine it somewhat minutely. 

MSNTAL EXERCISES. 

1. If a dollar gain 6 cts. interest in a year, what will 
'2 dollars gain in the same time ? 

2. If a dollar gain 6 cts. interest in a year, what will 
10 dollars gain in the same time T 

3. If a dollar gain 6 cts. in* 1 year, how much will it 
gain in 2 years ? in 5 years ? in 9 ^ears ? 

4. If a dollar gain 6 cts. in 1 year, how much will it 
g^ in 11 years I in 7 years? in 4 years ? in 10 years t 

^. If a dollar gain 6 cfs. in a year, what will 50 cts., 
-thftt is, half a dollajr,. .gain in the same time ? .. _ 

6. If a dollar gain 6 cts. in 1 year, what will it gain in 
6 mo., or half a year t 

7. If a dollar gain 6 cts. in a year, what will 2 dollars 
gain in 6 months, or half a year 1 what will 3? 4? 7? 81 

8. If a dollar gain 6 cts. in one year, what will 2 dol- 
lars gain in 1 year and a half; that is in one year and 6 
months ? 

• 9. If a dollar gain 6 cts. in a year, what will 7 dollars 
gain in 1 year and 6 months 1 what will 3 ? what wiU 
4? 5? 8? 9? 

10. If a dollar gain 6 cts. a year» what will it gain in 
2 years and 6 months ? what will 2 dollars gain in the 
^ame time ? 

11. What will 4 dollars gain in 4 years and 6 months, 
if 1 dollar gain 6 cts. a year I what will 5 ? 6 ? 7 ? 8 ? 
9? 10? 11? 12? 

12. If a dollar gain 5 cts. in a year, what will it gain 
in 2 yed!^s ? what will 2 dollars gain in 2 years at that 
rate ? what will 3 ? 
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13. If a dolkr gain 7 cts. a year, what will it gain in 

2 years ? what will 3 dollars gain in 1 year ? what will 

3 dollars gain in 2 years ? 

14. If a dollar gain 8 cts. in onie year, how much will 
3 dollars gain in 5 years ? 2 dollars in 3 years ? 7 dollars 
in 2 years and 6 months ? 

Interest dififers from the calculations of profit and loss, stock, 
and commissian, in taking time into consideration. Thus on a 
note of two years' standings twice as much, interest must be paid, 
as upon a note of th8 same amount, of one years' standing. The 
same is tme of insurance, but insurance is generally calculated for 
a number of even year» ; whereas, interest is estimated for months 
and days. A certain rate pr. ct. of interest is established by laWf 
and this rate difiers in different countries. This rate is allowed to 
be taken yearly, or, per annum, as it is expressed ; which means, 
by the year. For parts of a year, as moMh$ mnd days, a proportion, 
al part of the interest per annum is allow#d.. The rate established 
by law is called legal interest. 

In New England, the legal rate is IS pr. ct. ; in New York, 7 pr. 
ct. I and in other states various. This treatise is equally adapted to 
all. • 

By a»ying that a rate of interest is establishipd by law, we do not niean that 
this rate must always be allowed, h\i^ that no greater rate shall be required. 
Any less rate may be taken, which the parties shall agree upon. But if a greater 
rate be required tbaki the legal rat&, it is called usury, ana the person requiring 
it is subject to a penalty. WheQ no mention is made of a particular rate, bat 
the note or agreement says siinpdy loith interest, the legal interest is always un- 
derstood, aad may be collected by law. 

The sum of money on which interest is calculated is called the 
Principai.. The &um of the principal and interest is called the 
Amount. 

Years. 1. What is the interest on $200.00, for one year at 6 
pr. ct. pr. annum ? ' Ans. $12.00. 

1. What is the interest on $300.00, for one year, at 4 pr. ct. pr. 
annum ? Ans. $12.00. At 5 pr. ct. pr. an. ? Ans. $15.00. At 6 ? 
Ans. $18.00^ At 7 f Ans. $21.00. At 8 ? Am- $94.00. At 9 ? 
Ans. $27.00. 4- 

3. What is the interest on $575.00 at 5 pr. ct. pr. an. ? At 6 pr. 
ct. ? At 7 ? At 8 ? At 9 ? 

4. What is the interest on $834.65 at 2 pr. ct. pr. an. 7 At 3 pr. 
ct.? At 4? At 5? At 6? At 7? 

Note. The words per annurn, or pr. an. are often omitted, but they- must 
always be understood. 

When the interest is required for two years, you must double the rate before 

multiplying by it ; when for /Aree, make the rate three times as great, dc. For 

the interest of il 00.00 at 6 pr. ct. for 2 years, is just as much as the interest of the 

same simi at 12 pr. ct. for one year ; it being 12 dols. in each case. Hence, to 

JindthS interest of any sum for a number of even years, 

I. Multiply the often rate in decihals, by the nujhbsr of 
tbars, and the principal by that product. Or, 

II. Multiply the principal by the rate and tikb fUCCEssiTELT. 

19* 
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5. '\^lialktUi»t«i«rtof$3a5.Wlb»33P9MM6iif,«^.? 

iin«. 958^. 
<L What M the intenrt of $233.00 at 5 pr. ct. for 7 yean 7 

Ana. I81.55. 

7. What is the interest of $647.33 at 6 pr. «t. for 8 yeaxs? 

8. Fiod the intoreet on $3,345,65 at 7pr. ct. for 9 yean. 

9. What 18 the amoont of $500^ at 6 {«. ct. for 4 years ? 

An». ^ 



NoTS. The amount may be foan4 by adding the pKrincipal to the 
IDtereet, or by adding a unit to the rate before multiplying. (^ ucov.) 

10. What is the amount of #850.00 for 5 years at 6 pv. et 7 

A. $1405. 

11. What is the amount of $1,000 at 7 pr.ct for 8 years 7 

A. $1,560. 
19. What is the amount of $1,375.63 for 9 years at 5 pr. et. 7 

13. What 18 the amount of $9,653.61 for 10 years, at 6 pr. ct. 7 

14. What is the amount of $11,943.11 for 11 years, at 8 pr. Dt. T 



^ LXXVII. Months. It willbe observed that whea 
tbe time is a number of even years, it is as easy to caku- 
laicr interest at one rate as at another ; since the mle it 
the same for all. Whatever be the rate pr. cent., thefi, 
if the time be even years^ let the pupil proceed as in die 
last section. But when there are months and days, 6 
pr. ct. is the easiest rate. In the following examples 
then, 6 per. ct. may be understood^ unless another rtUe he 
expressed. Particular rules will, afterwards, be given, 
for calculating interest at different rates. 

MENTAL EXERCISES. 

1. If the rate for a year (13 months) he 6 pn et., what oi^ffatltlo 
be for half* year, that is for six months 7 

3. If the rate for 6 months be 3 pr. et.» what ought it to be for 2 
months 7 

3; If the rate for two months be 1 pr. ct., what onghtit to be for 
4 months 7 What for 8 months 7 What for 10 months 7 

4. If tbe rate ford months be 1 pr. ct. what ought it to be for 1 
month? For 3 months .7 For 5 months? For 7 months? For 9 
monte 7 For 11 months 7 

Here the papil will observe, tbat the rate perct is iOmm just half Uie num- 
ber of months. The same is true if we go above a yea^, tfiue, 

6. If the rate for 3 months be 1 pr. cL, ii hat is that for 14 montba 7 
For 16 months 7 For 18 months 7 For 20 months 7 

6. If the rate for 1 month be i pr. ct., what is that for 13 month* 7 
For 15 months 7 For 17 months 7 For 19 months 7 
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Heaee, when iatecest m «t 6^. et pr. «t^ 
The rate vok Jkmr n ujhcb or vqntbs, w HALF tbk NUMBER 
OF MONTHS. 

Let the following be wratten. 

1. What is the interest on 098.75 for 3 mdiithf ? 

Half of d months ie 1 month. 1 pr. ct. then, is the rate. 

98;75X.01=90.9875 Am. 
S. What is the interest on 929.35, for 4 months 7 
Half of 4 is 2. Therefore the rate js 3 pr. ct. Ana. 90^85. 

3. Find the interest on ^33.33 lor 5 months. A. $0.83325. 

Note. In practice, neglect the decimals of a mill if under .5 or } a mill ; if 
«%oal to or orer, add another mill instead of them. Or, ratfaor, men in bnainess 
esaaUsr neglect the milU, if undar half a cent, if equal to or over, they add another 
cent instead of them. This is only to be done in the final resuit. If done be* 
jfiire multiplying, it will make too sreat an error. In the examples, thus fiur 
given, hovever, the decimals have Se^i retained, in order to insure perfect aeeo> 
racy in the operations. 

4. What is the interest on 72.05 for 3 months f . 

Half of 3 is J (. Therofore the rate is 1| pr. ct.= .01 5. A. $1.08075^ 

5. What is the interest on 9294.63 for 6 months ? A. 98.8389. 
€. Find the interest on 9765.23 for 7 months. A. 925.78305. 

7. Find the interest on 9895.64 for 8 months. A. 935,8956. 
6. Find the interest on 9934.31 for 9 months, 
a. Find the interest on 91.853.63 for 10 months. 

10. Find the interest on 93.293 for 11 months. 

11. Find the interest on 97.86345 for 11 months. 

NOTS. The pupil may, in the examples which follow, multiply l)j the 
rules given in f lxiii., Mu^plicatioa of decimals^ relaimaf dedmaJs buy to 
three p^^es, or miUa. The nearest mill is usually given in the answer. 

12. What is the interest of 9243.23 for 14 months 7 A. 917.096 

13. What is the interest of #147.96 for 6 months ? A. 9^-439 

14. Find the interest on 915.125 for 11 months. A. 90.832 

15. Find the interest on 1^.14 for 5 months. A. 9^.703 

16. Find the interest on iM4.85 for 3 months. A. 94.273 

17. Find th* interest on XS9€4I9 for 7 months. 

18. Find the interest on 9l9*3d5 for 9 months. 

19. Find the interest on #1,288.91 for 10 months. 

20. Find the interest on 9^,956.84 for 11 months. 

21. What is the interest on 9^7.00 for 2 years and 4 months 7 
In this example, w^ may either reduee the wh<^ time to months^ 

and find the rate by taking half, as nsnal ; or we may find the rates 
for the years and months separately, and add them together. The 
IftttM mode is best, when the number of years is great. 

Rate for 2 years =2X.06=.12 ; for 4 months =.02 .12-f-.02= 
.14, rate for the whole time. Ana, 25.18. 

22. Find the intereet on £834.31 for 3 yean and 8 months. > 

Ana. 183.5482. 

23. Find the interest, on £976.24 for 5 years and 7 months. 

24. Find the interest on £631.874 for 9 years and 9 months. 

25. What is the amonnt of 98,600, for 6 yrs. 6 mo. 7 

26. What is the amount of 95,837.29, for 19 yrs. 11 mo. 7 
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^ UCXVIIL Days. Tb a pupil, the <Hilculation of 
interest for odd days^ as they are called, is usually per- 
plexing. We hope to make it clear. In calculating in- 
terest, 30 days are reckoned to the month, and 12 months 
to the year. This is slightly erroneous, but custom has 
rendered it almost universal. It will be seen, that this 
mode of allowance makes the year to consist of only 360 
days. For ordinary purposes, however, it is sufficiently 
accurate ; and its convenience renders it general. 

MENTAL EXERCISES. 

1. If the rate for 2 months be 1 pr. ct., that is, if the 
rate for 60 days be 1 pr. ct., what is that for 6 days ? 

Note. 6 days=60-T-10=3V of 60 days. A. Jy pr. ct* 

3. If the rate for 6 days be -f^ pr.' ct., what is that for 
12 days? For 18 days? For 24 days? For 30 days ? 
For 36 days ? For 42 days ? For 48 days ? For 54 days. 

3. What is the rate pr. ct. for 2 months and 6 days ? 

Note. For 2 months, it is 1 pr. ct., and for 6 days ^^ 
pi. ct. . Ans. ly'y pr. ct. 

. 4. What is the rate for 2 months, 12 days ? For 2 mo. 
18 d. ? For 2 mo. 24 d. ? For 2 mo. 36 d. ? For 4 mo. 
18 d. ? For 4 mo. 24 d. I 

5. What is the rate for 6 mo. 6 d. ? For 6 mo. 12 d. ? 
For 8 mo. 18 d. ? 

6. What is the rate for 8 mo. 6d. ? Foi* 12 mo. 18 d. ? 
Forlyr.24d.? 

It will be observed, that for once 6 days we have -^ pr. 
ct. ; for twice 6 days, we have f»^ pr. ct. ; for three times 
6 days, we have fV P^' ct. &.c. Now -^^ pr. ct. is .001 ; 
(^ Lxxiv.) y»^ is .002 ; ^-^ is .003, and so on. 

Hence, for every 6 days we have one thousa ndth in 
the rate. 

If there be fewer days than 6, as 3 days, we shall have 
a part of a thousandth, that is, in this case, f:=^i a thou- 
sandth =.0005. If the days be 2, we shall have f =i of 

a thousandth ; =.0003 ; if 4, |=:f of a thousandth = 

.0006; if 5, f of a thousandth =.00083; if 1, J of a 

thousandth =.00016. Hence, to find the rate decimally 
for any number of day^. 

Divide the dats bt '6, annexing ctphers, if NecEssART, and put 

THC FIRST FIGURE OF THE aUOTIENT IN THE THOUSANDTHS* FLAGS, WHSK 
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THE DATS AKB 6 OK MOMS, IN tHE TEN ^mOV8ANI>THB' WBEN THET £»M 
VNDBE 6. 

Thus, for the rate for 23 clay« ; 3a^6r=883. Ab the days are lyvsr 6, pot tht 
fint^figure 8 in the thooaandtha* place, thus, ^00388. The rale £>r ttro du^ ia 
feandi thaa; 2<^6sc8. Aa the days hereare imder 6^ the <ia0tieiit moat begiA 
in the ten tboosandtha' place, thoa ^OOOa. bi tfaaae caaea the cyplM«ni, thoagh 
not writteo, were suppoaed to be annexed. 

EXAJHPUSS FOR PRACTICfi. 

1. What is the intmrest of $100.00 ibr 2 mo. 6 4. ? A. ft. 10. 
Rate fox 2 bio.=.01 For 6 d.=s=.001. Rato for tke whole time 

=.011. 

2. Find the interest on |^600.0« for 4 mo. 18d. A. $13.80. 
Rate for4mo.=.02. For 18 d.=.003. Rats ibr whole time 

=.023. 

3. Find the interest of $800.00 for 6 mo. 21 d. A. $26.80. 
Rate for 6 mo.=.03. For 21 d.=.0035. Rate for whole time 

=.0335. 

4. Find the interest oft $9,000.00 for 8 mo. 4 d. A. $366.00. 

Rate for8mo.=.04. For 4d.=.0006. For whole time =.0406. 

5. Find the interest on $127.47 for 2 mo. 12 d. A. $1.53— 

6. Find the interest on $115.42 for 7 mo. 15 d. A. $4.328-f- 

7. Find the interest on $143.18 for 1 yr. 7 mo. 14 d. A$13.93&— 

Rate forlyr.=.06. For 7 mo.=.035. For 14 d.=.0023. J*or ^. 
#Tiole timQ=.097l . 



Note. We would here mention, that when the rate repeata, or ia a long 
decimal, the vulgar FVaction may be retained. This will oflen be most 
jeonvenient, and convenience should decide the question. Thus, instead of using 

the decimal .0973^ we would recommend the uae of .097f This ia likewise 
perfectly accurate, whereas, when the repetend is used, perfect accuracy cannot 
ne dbtuned, by the common mode of muftipljing. 

8. Fisd tiie intereat on $625.00, for 3 yrs. 2 mo. 7 d. 

A. 119.479J. 
JRate for 3 yrs. =.18. For 2 nto* =.01. For 7 d. =.001i. For 

whole time =.191 j-. 

9. Find the interest on $930.00 for 6 yrs. 3 mo. 11 d. 

Ant, $350,455. 

10. Find the interest on $865.25 for 9 yrs. 4 mo. 15 d. 

Note. When the months are even,'and the days are an aUquot^ or an even 
part of 2 months or 60 days; ft is wdl to make a Tulsar Fraction for the daya 
instead of a decimal. For example, if, as in the last question, there are 15 
daya, thui will be f of 60. Now the rate €»> ^0 d. or 2 mo^^is .01. Therefore 
the rate for l6 d. is ^ of .01:£=.0|. Thia will often a«re figurea. Then, in the 
laat question, the rate for 9 yra.=.64, for 4 mo.=r.02, for 15 d.=.0^, W the 
whole .66i. Am, •486.7031. 

11. Find the interest of $750i)0 for 12 yrs. dmo. 

ifroTE. The learner will readily see that an odd month, being | of 2 months^ 
may luiye .(^ aa ita mte^ Then, in the last example, rate for 12 yrs.=.72,*fer 
t mas:U)li whok rate =.78|k Ant, •551.26. 
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ThcM abbreyiationi are only si^fgeated, and if they do noi teem clear, ihm 
pupil ia recommended to follow the general mode. Other vulear Fraciions ifiay 
■ometimeabe conveniently used, which we leave the pupil to diacoyer. Hence, 
Ihe general rule for calculating interest Mema to be— 

Find thk dkcimal rates worn tsaks, months and days sbpaeatb. 

LT, ADD THBM TOOBTHBE, AND MULTIPLY T^R PUNOITAL BT THEUl SUM. 

Id. Find the interest on f 725.34 for IGyrs. 6 mo. 12 d. 

NoTB. 12 d. is i of 60 d. Hence the rate is .99^. 

13. Find the interest on 9348.31 for 11 yrs. 8 mo. 10 d. 

14. Find the interest on $795,333 for 13 yrs. 9 mo. 

15. Find the interest on $5,863.63 for 7 yrs. 11 mo. 

16. Find the interest on $325,965,813 for 15 yrs. 8 mo. 20 d. 

17. A note was given toith inierestf for jjS2,635.00, on the 17th 
of Febraary, 1827, and paid on life 12th of March, 1830. What 
was the interest due, and what was the amonnt of the note ? 

A. Int. $485,279^. Am. 83,120.279^. 

NotB. In this example we are obliged to find the time. In business, we are 
almost always under the necessity of doing this. It may be done by Subtraction 
of Compound numbers, (fxzxvii.) The greater number consists of 1830 yeanr, 
2 mootha, (Jan. and Feb.) and 12 dajrs, (in March.) The less, consiata of 1827 
years, 1 month, (Jan.) and 17 days, (in Feb.) Yrs. mo. d. 

Set down the numbers, thus, 1830 ; 2 ; 12 

In subtracting, disregard entirely the inequality of the months, 1827 ; 1 ; 17 

and call them all 30 days, allowing 12 months to the year. If 

interest be required for days ejutetli/f the ineqtiality of months 3 ; ; 26 
must be taken into accountf^see I lxxix.) 

18. A^note was given with interest, for $1,143.16 on the 9th of 
AagttStrl826, and paid on the 16th of April, ie30. What was the 
amount of the note, when paid ? A. $1,395.989 — 

19. A note was given, with interest, for $6,325.13 on the 8th of 
October, 1823, and paid on the Hth of August, 1829. What was 
then due ? 

20. A note was given, with interest, for $2,647.53, on the 27th of 
December, 1821, and paid on the 15th of November, 1828, What 
was then due 7 

21. A note was given for $15,833.75, on the 8th of July, 1819, 
md paid, with interest, on the 11th of June, 1827. What was then 
due? 

22. A note was given on l^e 23d of March, 1813, and paid, with 
inte^st, on the 17th of September, 1830. The note was for $12,981 
.375. What was due at the time of payment ? 

23. A note continued accumulating interest for 50 years, 9 mo. 3 d. 
It was given for $25,864.29. What was the interest ? What was 
the amount 7 

94. A note of $30,329.18, Uy on interest from Jolj 19th, 1763, 
to August 17th, 1 829. What did it amount tp 7 

$ LXXIX. In Banks, notes are usually written fol* a cettaui 
number of daya, as 30 days, 60 days, 95 days, &,c. Sometimes, also, 
but not in Banks, interest is caloalated for years and days, without 
MgMTd to months, 
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The interest accurately for 1 day is, of course, -^-g of 

the interest for 1 year. • For 2 days, then, it is ^f j ; for 

3 days, -gfj ; for 47 days, ^Vt ^^ *^® interest for 1 year, 

and so on. 

Hence, to find the interest accurately for any number of days ; 
-Find what fractional part of 365 the days are, and multiply 
the interest for 1 year by it. 

Note. Reduce the Fraction to its lowest terms, before multiplying. This 
method is so tedious that it is little used. The common mode is usually as accu- 
r«to as is necessary. 

1. Find the interest on $200.00 for 73 days 4 
^^=x. 200X.06=$12.00. $12.00 XJ==i$2.40^n5. 

Arts. By com. meth. $2,433^. 

2. Find the interest on 600.00 for 55 days. 

Note. ^6T=-Jf. ^ A. $5.4244|. 

Ans^ By com. meth. $5.50. 

3. A note lay at interest from the 15th Jan. 1824, to 
the 19th April, 1827. It was given for $1,025.67. What 
was its interest at the time of settlement ? 

A. $200.12662^^. 
Ans. By com. meth. $200.68943. 

Note. The error of the common mode was here greater on account of the 
intervention of February. 

4. Find by both modes, the amount of $943.61 for 5 years, 47 d. 

5. Find the interest, by both modes, on $1,864.00 for 6yrs. 125 d. 

6. What was the amount of a note for $7,684.33^, which had 
been lying on interest from Dec.l^th, 1811, to May 27th, 1825, by 
both modes? 



§ LXXX. We mentioned (§ls:zvii.) that it was easier to find 
interest at 6 pr. ct. than' at any other rate. The pupil is now pre. 
pared to understand the reason of this ; which is, that 6 is just half 
the number of months in the year. To find interest at any other 
rate, for months and days, let it be remembered, that 



1 pr. ct. is ^ of 6 pr. ct. 
2pr. ct. isf=i of6. 

3 pr. ct. is ^=1 of 6. 

4 pr. ct. is 1=1 of 6. 

5 pr. ct. ifii 4 -^^ ^* 



7 pr. ct. is -J=lj^ times 6. 

8pr.ct.is|=f=l| '* 6. 

9pr.ct.isf=f==l| " 6. 
10 pr. ct. is y =i=l| " 6. 
llpr.ct.isy=:l| « 6. 



In this manner, may be found what part any rate is of 6 pr. ct. 
Hence, we have a universal rule for interest at any rate pr, ct, 

1. Find the rate for the whole time at 6 pr. ct., take sroH 

»ART of this as THE GIVEN RATff M OF . 6 PR. CT., AND MULTIPLY TH« 

«ivxN PRINCIPAL BY IT. Or the following : 



916 CENT1.0X* See. 80. 



II. Find thb vommmww at 6 pm« cr^ and tuei iuch kaut of re jli 

TBI OITBN BATN H OF 6 im. CfT. 

We leaTo abhreviationo to the infenoity ef the pupil. 

EXAMPLES FOR P1U.CTICE. 

1. Vthai 18 the interest on 9^*3^ ^or 4 months, at 8 pr. ct. 7 
NoTK. 3 pr. ct. is I of 6 pr. cL Therefore, find the interest at 6 
pr. ct. and multiplj it by ^, A. #0i292i. 
3. Find the interest for 3 months on 973.05, at 3 pr. ct. 

A. 90.360|. 

3. find the interest on 9600.00, at 4 pr. ct., for 4 months and 18 
dajs ? A. $di20« 

4. Find the interest on 09,000.00, at 5 pr. ct., for 8 me. 4 d. 7 * 

A. 9305.00. 
& Find the ihteiest on 9800.00 lor 6 mo. 31 d., at 7 pr. ct. 7 

A. 931J266f. 
6. Find the interest on 91,000.00, at 8 pr. ct., for3 yrs. 6 mo. 9 d. 

A. 9381.00. 
- 7. Fmd the interest on 91»300.00, for 1 jr. 3 mo. 15 d. at 9 pr. ct. 

A. 9139.50. 

8. Find the inteiesi on 9635.00, at 10 ps,w€t., for 3 yrs. 3 mo. 7 d. 

A. 9199.131^. 

9. Hod the interest on 9930.00, for 6 yrs. 3 mo. 1 1 d., at 11 pr. ct. 

A. 9643.500f . 

10. Find the interest on 9780.00, for 9 yrs. 7 mo. 16 d. at 13 pr.et. 
It. Find the interest on 91,835.35, for 6 yrs. 8 mo. 13 d., at 13 

px« ot. 

13. Find the interest on 93,976.18, for 3 yrs. 4 mo. 8 d., at 8 pr. 
ct. 

13^. Find the interest on 91,964.43, for 9 yrs. 5 mo. 13 d. at 7 pr.et. 

14. Find the mterest on 93,675:33, for 7 yrs. 7 mo. 7 d. at 5 pr. ct. 

15. Find the interest on 93,865.49, for 13 yrs. 3 mo. 5 d. at 7 pr. ct. 

Besides the modes given above, there is another, which is often 
• convenient. We have seen how to compute the intereit for even 
years at any rate. (§ lzxvi.) A rate for the whoU time is found, 
by multiplying the rate pr. an. by the number of years. Now if we 
reduce motUhaand daye to decimals of a year, we can treat them in 
the same way. Thus, 

16. Find the interest on 9100.00, for 3 yrs. 6 mo., at 7 pr. ct^ 

A. 917.50. 
3 yrs. 6mo.=3i yrs.=3.5 yrs. Then, 3.5X*07=:=.175 rate ^ 
ilhole time. 

17. Find the interest on 9700.00, for 3 yrs. 3 mo. 13 d., at 5 pr. ct. 

A. 9113. 
The time is 3.3 yrs. Therefore, the rate for whole time is 3^X 
.05=.16. 
Hence, the rule is 

III. MuLTIPUr THB RATBFBft CENT. PER ANNUH BT THE TOfB IN TEABS 
AND DECIMALS OF A TEAR ; THB PRODUCT WILL BE TBB RATS YOR TVS 
WHOLE TIME, WITH WHICH PROCEED AS USUAL. Or, 



•«i«BM 
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IV. Multiply the principal succbwivelt bt the tihb and ratk 

«£R CENT. PER ANNUM. ThE LAST PRODUCT IB THE INTEREST RECiUIRED.. 

Some rates for finding the decimal of time, may be found i« 

§LZZZL 

18. Find the Interest on $1,875.31, for 7 yrs. 6 mo. 4 d., at 8 pr. 
ct. " 

19. A note for $3,633.75, was at interest at 7 pr. ct. from the 
i^Sth of September, 1809, to the 15th of Sfarch, 18^9, What wm 

then dae ? 

t 

TARIOTTS CAI1CUI.ATIOIVJ3 IN HfTEREST. 

liXXXI. Art. I. When the TnnK, ratje, and inte- 
rest are given, to find the principal. 

^ When ao particular rate is mentioned, 6 pr. ct most bemctentood, throu^ 
011^ these exercises. 

1. What principal will gain 60 dolls, in 2 years T - 

If the rate be 6 pr. ct. pr, an, it is 12 pr* ct. for two years. The 
question then is, 60 10 12 pr. ct. on what principal ? Ans, ^500.00. 

2. What principal will acquire 2459<45 ia |5 years 6 mo. 9 d. t 
The rate for the whole time is 1.5315. Am. $300.0^. . 

3. What principal will acquire $934.20 in 17 yrs. 3 nu>. 18 i. f 

Am. $900.00. 

4. What principal will give an interest of J$72i25 in 3 yrs. 5 mo. 
25d.? 

5. What principal will gain $965130 in 18 y». 9 mo. 3 d. ? 

6. What principal will acquire $1,000.00 i|ii.l6y7s. 8100. r 
Hence, the rale is, 

. FlSD THB D£CIMiJ[» KATB VOK THE WHOLE TWE, ASD DmDB THE 
CIVEN INTEABST BT It. 

NoTK. — ^For any other than 6 pr. ct find the rate ftr the whole' time by deci- 
mals. § Lxxx, Rule III. Or find the rate at 6 pr. ct., and take such part of this 
rate as the given rate may be of pr. ct. 

7. A note lay 12 yrs. 3 mo. 20 d. and at.the end of the tini* ther** 
was an interest on it of $350.27. What was the principal of Ihv 
note? ^ ^ 

8. A note was given April 29th, 1820, and settled Nor. Mh, 
1826< At that tune the interest was (540.00* Wikat waa the prm. 
eipal 9f the note 1 

^ AtLT. 11. When the principal, interest, and timb 
' are giten, to find the rate. 

1 A man has 9^,000.00 at interest, and at the end of 3 yrs. the 
interoBt is (300. What pr. ct. pr. an. does he receiye ? 

If th&- rate had been 1 pr. ct. pr. an., the interest on 9^000.00 
would in three years have been. 2,0OOX*03=96O.OO. As often, 
then, as $60.00 is contained in the actnal interest $300.00, so many 
Hinies 1 pr. ct. wiU there be in the rate ipQiyaired. * 

$300-»-603:5pr. ct. the nte reqoiMd, 
20 



3. 9730.00 lay at inteKst 7 yn. 3 mo. and 13 d. TIm ml«i«Bt 
then was 9311.04. What was the rate ? «„ « ^ 

At 1 pr. ct. the principal would have gained 951*84. 311.04-1-51. 
84=6pr. ct. Ans. 

3 9300.00 in 3 years gained 942.00. What was the rate of in- 
terest allowed 1 -Ant. 7 pr. et. 

4. 9960.00 firuned 9180 in 3 yrs. 6 mo. 23 d. What rate of 
interest was allowed ? 

Hence, the rule seems to be. 

Divide the given iNTKassT bt the inteeest on tee saxb raxNGi- 

rAL, FOR THE SAME TIME, AT 1 PEA CENT. 

4. 9750.00 in 13 yrs. 3 mo. gained 9551.25. What was the rate 
pr. ct. pr. an. ? -Ans. 6 pr. ct. 

5. A note given ^r 93*365.00, on the 19th of Jane 1836, was 
paid on the 14th of July 1829. The interest then due was 9435.554J-* 
What rate was allowed ? Aim. 6 pr. ct. 

6. 920,000.00 lay 73 years at interest. The interest then was 
958,400.00. What was the rate allowed ? 

A different mode from the last may be proposed, which in many 
instonees wiU be better. Since 958,400.00 is the interest on 
930t000.00^ the whole Hme, we may find the rote for the whole 
time, thus: fff of=2.93=rate pr. ct. for 73 yrs. If this be di- 
vided by the number of years, we shall have the rate for 1 year. 

3.92-*- 73=4 pr. ct. the rate required. This saves us the trouble 
of calculating the interest at 1 pr. ct. for a great number of years. 
It is likewise convenient for shorter periods. 

7. 9300.00 wss at interest 5 years, when the interest was 9^*^* 
Bequired th» rate pr. et. pr. an. 

.^A-=iV7j-==.15 rate for 5 years. This is 3 pr. ct. for 1 yr. Ane, 
6. The interest on 9761.00 was 998.93 for 2 yrs. 7 mo. 6 d. Re. 
quired the rate pr. ct. pr. an. 

VWftfV^^'J® rate for whole time. But the time is not even 
mem. Therefore we must reduce the months and days to a decimal 
before dividing. 3 yrs. 7 mo< 6 d.=2.6 (§ lx.) 

.13-^2.6=,05=5 pr. ct. An9. 

9. A note for 9030.35 was gi^n <m the 11th March 18^, and 
on the 29th of May^ 1824, its inteM^ was 9111.63. What was the 
rate? iin^. lOpr. ct. 

Hence, we have the rule, 

II. Find the rate for the whole timx and nivins rr bt tbs 

ItWB in tears and DEOtltALS. 

In determiain^ which rale to use, the judgment of the ptipil must be exercis- 
ed. Som6 qoesuoos are solved by tbe last, much more expeditiously, than by 
the other ; and, on the other hand the first is oden the moet convenient Some 
^concise modes of finding the decimal of a year may be given. In calculating 
interest' we allow 30 days to the month, and 12 months to the year ; making 360 
days in a year. 1 ^nth or .1 of a year, then, is 36 days. To reduce roonthe 
and days to the decimid of a year, therefore, 

BmiNo the whol% to days and ditidk bt 36, amkbxiko ctphsAb IV 

VtCBSSART. If rnX 0ATSASB36 or UORB, the FIRSTtlUOTIBVT WlQVmM 
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WILL BB TSHTH8 ; IF MOT, IT WILL BX H17NDBSBTHS, OE VVOVBAmVTWBt 
ACCORDINO AQ OKI OB TWO CYPHERS ABS ANNEXED| TO OBTAIN IT. 

Tho8|3mo. 24d.=U4d. 114-«*36=316ofayear. 

9 cLh-36=:.026 of a year. 2 d.-f-36=.005 of a year. 

Another mode may be given for months. 6 months is |=.6 of a year. Tlien, 
,1 of a year is six finhs cf a month. 
■ Henee, to redaoe months to thedecimaljof a year, . 

DiVIDS THE NVHBEB OF MONTHS BY SIX FIFTHS AKKEXINO CTPHEBB 
IF KBCBS8ABT. ThE FIRST QUOTIENT FIOVRB, IF FOUND WITHOUT 
ANNEXING A GVPHSB, Id TENTHS ; iV A CTPHBR 18 ANNEXED TO OBTAIN 
IT^UNDREDTHS. 

Daysy with or withoutmontbs, may be made FractioBS of a month, Tnlgar, or 
decimal, and treated in the same manner. Or, the decimal for the mont£»may 
be found by this rule, and that for the odd days, by the last, and the two residtf 
adided. Thus, 

7 mo.*!-} = .583 of a year. 1 mo.-s-f = .083 of a year. 

9 mo. 6 d.3=9.2 ibo.h-|=:;.76 of a year. 9 d.:£.3 mo.H-{=:.096 of. 
a year. - 

10. A note was given on the Tth Jan. 1823, for $375.50 aad ^ad; 
on the 16th Oct. 1834, at which time the interest was 953.331. 
What rate was allowed ? . Ana. 8 pr. et* 

11. A note was given on the 4th March 1818, for 99,^00.00, and 
pud on the 16th May 1839, when th@ .interest jwAa^91>lSO.0(t 
What rate pr. ct. pr. an. was allowed ? 

13. A note was given on the 17th June 1837, fbr 92,000.00^ and 
paid on the 17th Dec. 1829, when the interest was |^3Q0.0O. What 
rate waa allowed 7 

Art. III. When the principal, bate, and intersst 
are given to find the time. 

1. 9300.00 gains $54.00. How long has it been at interest T 

In one'year |300.00 wiU gain $18.00. It will gain $54.00 then 
in as many years, as there are 18s in 54. 54-s- 18=3 years. An9. 

3. $1,000.00 gains $300.00 at 5 pr . ct. llow long has it been at 
interest? 

In one year $1000.00 will gain $50.00. 300+50=6 yn. Ant.' 

3. How long will it take $500.00 to gain $350.00, at 7 pr. ct. ? 
Hence, the rule is, 

I. DlVlBB THE GIVEN INTSIlEei^ BT THE INTBKB8T OK THE BAIIE 
ntlNCIPAL, FOE 1 TEAR. 

NoTE.-rWhen a FraetioD is obtained by tbis divisioD, it milbt be reduced ta 
months and days. • 

4. How long wiU $3,000.00 be in gaining $414.00 ? 

A. Sjrrs. Smo.lSd. 

5. How long wiU $300.00 be in gaining $36.00 ? 

A ^Ibreat mod^ from the last may be employed* .Let the rate be - 

foiwd far <jb6 wkoU tima, as in Aet. ii. Thn<9, ^W^i'^'^^'^fi-* 
Kow as .18 is the raie for the whole tima, if I divide by the rate foi 
1 year* I shall find the number of years. .18-»-.06=3. Am. 3 yra. 

Hence, we have another rule. 

H. Find the eate f«»E tuc WHout time, and ditids It bt tbp 
mATBonrBii. 
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Prtetiom, m hebn, qoM be reduced to monthl aol 4afi. 

6. How long wiU $600:00 U* in gainipf f90.00 7 ^n«* IOjuo. 

7. A note wbs fiven Mi the Uth of Jan. 1819, for 9754.$0, and 
when it iras paid the inteieit was 9^*866|r On what day was it 
paid? 

. lY. When the am oirifT, rate, and tihb afe giren, to 
£nd the principal. 

1. Aram of money haa bein on iBterestll jean, audit amotuitv 
to 9112.00. Whatistheamnf 

6 pr. ct. for 1 year ii 13 pr. et. fb» 9 %naii. The qmstioA theii is, 
what princi]^ will amount to. 9ll^fi6 a| It pr. et* 

In 9113 IS contained once the 'principal, and .19 of it besides. 
To the rate .13 then, if I add a wik,' making LIS, tfaii nnmber wUl 
express how often ^e principal is contained in thift amount. Of 
coarse I must divide the amount by it. ' $112-i^I.13^|^I00. Jkt9. 

2. A sum of money in 9 yrs. 9 mo. 13 d. amibits to f l,3S7.00w 
What is the sum? itfis. 91,000.00. 

3. A note in 3 yrt. MBOunM to 9^75.00 at $ pc ^ Bhat was 
the principal of the notQ 7 

Hence, the role. 

Find the batk fok tbe whoi^k timb; as9 to ir a Wt, anb Df» 

TIDB TUB OITBN AMOUNT BT THE SUM. 

NOiUK. For tfny other than 6 pr. ct. the rate fiir the -oAinlA tkne voaj be foniul 
by decunals. f lzxx. Role I'li. Or tbe rate at 6 pr. et may be fotmd^ and svch 
part of it taken, ae the giren rale v of d pr. ct The interart may be found by 
sobtraetiag the principu firun the amoont. 

4. An amount for 3 yrs. 6 mo. 15 d. i^as ^,515.93|. What was 
the principal ? ^iis. 3,075.00 

5. A note was given on the 10th Sept. 1835, and paid on the 
17th May 1839, at which tunc 81»375.98883i was due. For what 
sum was the note given ? 

6. JV note was given for 6 vrs. 8 mo. 37 d. with interest. When 
paid, it aftoaHted to 930,628.33. What was the principal ? 



i LXXXII. DISCOUNT. 1. I have a note of (318.00 due me 
one year from the present date without interest ; but my debtor is 
willing to pay me now, if I will allow discount at 6 pr. ct. 1 agree 
to this, and he pays me. What sum do I receive ? 

The pupil should consider that I have $318.00 due me 
at the end of the year, and not before^ Of course it 
makes no difference to me, whether mjr ttote is $318.00 
exactly, without interest, or whether U ie for some other 
sum, which will amount to $318.00 at the jend of the 
year. Fpr, in either case, I receive, actually, the same 
amount, at the 9ame time. Hence, the sum which mj 
debtor pays me ought to be suck as would amount, at 
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interest, to $318:00, at the end of 4i« ^ear. The ques- 
tion then is; what pthicipal'^U amount to $318.00 in. 
one yean If therefore belongs to ^ lxxxi. Art. it. 

Ans, $300.00. 
This $3pp.00 which my debtor should fairly pay me, 
1^ thj^ present time, instead of the whole debt at a future 
day, i»called the f»£«£nt worth o'f the' debt. Tl^en, 
when money is due, at a future day, without interest, 

. .TrB Sim WHICH, AT INTirftsSTf rO^ THE ^VEN RATE AND TIMl^ 
yifOXJhSi AtttfUNT ^l* T«S tXfU, TBJVr DUE, IS CALLED THE PRESENT 
WORTH OF THAT BUM.. 

' The DiscQCir't oik the debt, jor tfa^ dedaction made/ on account of 
present payment, then, is the interestoil the present worth, and not 
OB the whole debt, for the given tiine. Therefore, 

The f ExasaifF woATH^oay be considered as q^ principal,, the dis- 
iiouNT, the ian*BRE9T, for the giveil time, on that principal, and the 
DEBT itself, the anoukt. 

i2. In 2 yrs. 6 mo. I have 91 ,000.00 due ne. What is the present 
worth of the 4ebt ^ A.$850^00,t 

3. What is the present worth' of 2^725.25 for 3 y>s. 5 mo. 8 d. ? 
• Hence, the rule, to fini-the present vfortJf^ 

Find the* rats, fo^ the whole TiutE^ a'dd to it a unvf, and divide 
THE given sum Bt IT. The discount will ,6e found ty suhtlixf^ing 
the present worth from the whole deibt. 

Note. For any other rate than 6 pr. ct it is best to use decimals § LXXX. 
Rule III. Or we may find the rate for the whole.time at C pr. ct and take such 
part of this rate, as the given rate may be of 6 pr* ct. by the rules in the same §. 

Note. A decimal multiplier, for calculating discount, 
may be found thus. Any sum is |^^ of its amount for 
1 year, at 6 pr. ct. And its interest, for the same time, 
is yfg of the Bame amount. Hence,, the present worth of 
a sum, for 1 year, at 6 pr. ct., is m, and the discount, for 
the same time, yfy of the sum itself. |J^, then,. reduced to 
a decimal, will give a multiplier for finding 4he^ present 
worth ; and yf^ reduced to a decimal will give a multi- 
plier for finding discount. For any other rate and time, 
the process is similar. When the decimal multiplier is 
obtained, discount may be calculated in the same manner 

as interest. 

4. What is tfae^j^ent worth of $600.00 due 2 yrs. 6 mo. hence 
at 5 pr. ct.'discount? 

2 yrs. 6 mo. =2. ^. yrs. 2. 5 X. 05=. 125 rate for whole time.- 
Or 15=rate fbr whole time at 6 pr. ct. <^ ucxvin.) 5 pr. ct. is j- of 

6 pr. ct. asxf =*125 and 600-t-1.125=533.33§ Ana. 

B, What is the discount of $100.00 for 1 year ? A. 5.66^. 
,06s=rate for 1 yr. Tben l-f.Oe^l.OG and 100-^1.06=^3;334i• 

30» 
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:6;-W1mI ht tiM 4iffmBeebetwM»«h«difle«iiiit of $1004)0 fiwl 
jFMv, ajudlte interMt of Uie Mine mud, £» the eame time ? 

AnM. fO.339}}. 
T. A Bote wtfl giren without inteieet for 13 months, hut at the 
end of 5 monthB the debtor paid the note at a discount of 6 pr. ct. 

How mncfa did be paj, the note being for 9847.00. A. $8S3.39tI7* 

8. I pay a debt of $394.00 1 year and 8 mo. before it ie due. 

What ought I to pay T A. $358.181iV- 

9. If a debt of $137.00 be paid 3 yra. 6 mo. before it &■ doe what^ 

ought to be paid } A. $114,168. 

10. What ia the diiference between the diaeonnt and the interert 
of $500.00 for 4 yrs. T A. 23.325}f . 

11; What is the discount on $100.00 for 1 yr. 6 mo. at 5 pr. ct, t 
Rate at 6 pr. ct.=.09| of .09 (^ lzxx.)=.075 rate at 5 pr. et. 

A. $93.023H- 
Id. What is the present worth of ffiSlM^for 4 yrs. 6 mo. at 7 

pr. et. A. $173 821|rVV- 

13. What is the present worth of $1,000.00. for 9 yrs., 9 mo., and 
IS d., at 9 pr. ct. 7 

14. What is the present worth of 97,963.88 for 13 yrs. 7 mo. 6 d. 
at 4 pr. ct. 7 

15. What is the present worth of 91,759.40, for 10 yrs. pi 11 
pr. ct.<? 

The principles of discount, as we have exhibited them, have their 
foundation in common Bcneie. It is perfectly manifest, that the 
discount on a sum of money ought never to be equal to the interest 
on the same sum for the same time. For the discount is the inter- 
est on the present worth, which is, of course, less than the sum 
itself. Yet, it is customary, in banks, to take the full mierest on 
a note in discounting. This is evidently usury. For example, if I 
present a note for $100.00, due 6 months hence, for discount, the 
bank allows me Only -$97.00 taking $3.00, thefuU interest on the 
note for 8/nenths, as discount. Now if I put $97.00 at interest for 
6 months, it only amounts to $99.91, i. e. 9 cts. less than the note. 
If the time were a year, I should receive only $94.00, 6 dollars, 
being reserved for discount. $94.00 in a year, amounts to $99.64, 
being 36 cents less than the note. If it were 3 years, the errof 
would be $1.44, and so on, increasing as the square of the time. 
[See^xcviii. for the meaningof the word f^uare.] Banks do not, 
however usually discount fpr so long a period. For $1,000.00, 
this last error would become $14.40. For $100,000.00, it would 
be $1,440.00. 

When discounts are made for 6 months in this man- 
ner, the rate per cent, is actually,, 644=more than 6-Py 
pr. ct. When for .1 year, the rate is 6^^ pr. ct.=more 
than 6^, and almost 6} pr. ct«. When for 2 years, the 
rate is 6^\ pr. ct^^more than 6^» aad almost %^ pr. ct. 
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YeC,«otwithalciidiiig«hMe htAa, the mqpreme cimrts luKve deeiM, tk«C tiu« 
mode of calcalating discount is not usury. Baaks are, tberefi>r4^ authoriaed by 
judicial authority to distXHint at a higher rate thau that establiihed bj lav. Wtt 
Know not OB vbat pi inciplea this decision has been made. 



% LXXXIIL It will often be found convenient, even when the rate ia 6 pr. 
et. to find the interest <m asum for 12 pr. ct. pr. an., and to take su.ch part of the 
interest, thus found, aa the given rate may be of 12 pr. cL The reason of this 
is, that there are 12 months in the vear, and therefore t]|ie rate will be 1 pr. 
et. -a moMh. In finding the rite for odd numbers ef mbntfis, at 6 pr. ct., we get 
two figures ; one in the hundredths', and one in the thousandths' place. Thus 
Ibr 7 months, at 6 pr. ct., the rate is U)35; for 9 months, J046, d^c But at 13 
pr. ct these same rates will be .07 and .09.. Thus, in the latter case, we have 
but one figure in the multiplier. 

1. Find the interest on ^962^4 for 9 mo. at 6 pr. ci» 
.09=rate at 12 pr. ct. .09X962.54=86.6236. . 86.6286-^1^= 

2. Find the interest on 9862.00 for 7 mo. at 4 pr. ct. 

.07=Tate at 12 pr. ct. .07x862=60.34 60.34-i.3«20.n3 An9, 

3. Find the interest on $365.25 at 3 pr, ct. for 5 month*. 

1b many cases where days occur, we obtain, by this method, a 
similar advantage. 

4. Find the interest on $324.00 for 7 mo. 15 d. 

15 days are half a month. At 12 pr. ct., then, the rate is .075. 
It would be .0375 at 6 pr. ct., which is not so convenient, .075X324 
24.30 24.30+2=912.15 Ans, 

5. Find the interest qb $800.00, at 8 pr. ct. for 5 mo. 21 d. 
The rate at 12 pr. ct. is .057 .057x800=45.60XI«= $30.40 Jut. 

6. Find the interest on $9,623, for 11 mo.'27 d. at 9 pr. cU 

7. Find the interest on $8,763.25 at 2 pr. ct. for 3 mo. 9 d. 

8. Find the interest on $11,864 for 13 mo. 3 d. 



§ LXXXIV. In calcalating interest on Sterling Money, or npon 
the U. S. carrencies, it is. best to reduce the lower denominations to 
decimals of a pound.. For this purpose, it is sufficiently correct, 
and- much the most convenient mode to employ the contraction in 
§ LX. After the calculation is made, reduce the reeulting decimal 
to shillings, &c. again, by the contraction § iJtiv. 

1. Find the interest on jei3 ; 3 ; 6 for 1 year. A. 15«. 9d. 2 qrs. 

2. Find the interest on 13£ 158, 3d. 2 qrs. for 1 yr. j6 mo. 

A. jel ; 4 ; 9 ; 1. 

3. Find the interest on JC75 ; 8 ; 4 for 5 yrs. 2 mo. A X23 ; 7 ; 7. 

4. Find the interest on £174 ; 10 ; 6 for 3 yrs. 6 mo. A. je36 ; 13. 

5. Find the mterest on je325 ; 12 ; 3 for 5 yrs. A. £97 ; 13 ; 8. 

6. Find the interest on X150 ; 16 ; 8 for 4 yrs. 7 mo. A. £41 ; 9 ; 7. 

7. Find the amount of £3,000, for 12 yrs. 10 mo. A. £5,310. 

8. Find the amount of £279 ; 13 ; 8 for 3 yrs. 6 mo. at 5i per et% 

A. £331; 1; 6. 
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S.^^Ylnd the interest on £137; 17; 3 from Jan. 11th, 1889»lo 
Aug. 15th, 1822. A. £4 ; 18 ; 4. 

10. Find the interest on £43 ; 16 for 9 mo. 13 d. at 8 pr. ct. 

A.£2;15; 1. 

11. Find the interest on £67 ; 15 ; 4 for 2 yrs. 11 mo. 3 d, at 7| 
pr. ct. A. £19 ; 5 ; 2. 

12. Find the interest of £1 37 ; 11 for 11 d. at 9 per ct. . 

A. 78. 6d. 3 qrs. 

13. Find the interest on £16 ; 7 ; 8 ; for 2 mo. at 12 per ct. 

A. 68. '6d. 3 qrs. 

14. Find the interest on 15s. for 3^m6. at 8 per ct. A. 3d. 2 qrs. 

15. Find the 'mterest on £193 ;.2 ; 6 ; 1, for 9 years.. 

16. Find the interest on £967 ; 18 ; 3, for 16 yTs.'4 mo. 11 d. 

17. Find the interest on £1,000, for 5 yrs. 3 mo. 4 d. 

18. Find the interest on £2,030 ; 17 ; 6 ; 1, for 6 yrs. 4 mo. 3 d. 
19» Find the interest on £1,894 ; ; ; 1, for 19 d. 

SO: Find the interest on £6,872 ; ; 3, for 17 d. 

21. Find the interest on £15 ; 15 ; 5, for 8 hours. 

22. Find the interest on £17 ; 13 ; 9 ; 2, for 3 yrs. 2 d. at 11 per ct. 

23. Find the interest on £225 ; 17 ; 9 : 1 for 15 d. at 7 per ct. 
,24. Find the interest on £ 8,857 ; 16 ; 3 ; 2 for 27 d. 15 hours. 



J LXXXV. In the calculation of profit and Iobs, where tredit ie giren, it is 
plain, thai we mxjst discount for Uie time that intervenes between the bargain and 
payment, i« order to form a correct conclusion. To be perfectly accurate, w« 
■hould likewise calculate the interest on the coat^ for the time the goods have lain 
useless in the hands of the seller. 

1. Sold goods to the amount of 0725.00 at 6 months credit. By 
the bargain I gain 25 dolb. 'What is my true profit? 

Ant. 83.883^ 
S. I make sales to tlie amount of $654.37^. The goods cost me 
$600.00, and have been lying a year on my shelves. I give credit 
for 8 months. Do I gain or lose, and how much ? 

I apparently gain $54.37^. But I must deduct 025.1 68^ for 
discount, and likewise 936..00 for interest on the cost. These de. 

ductions amount to 061.168^, so that in fact I lose 06.793^, 
instead of gaining as I supposed. 

As money will not always command the legal interest, however, thie dedos- 
tions ought to be made ht the rate pr. ct. which can be obtdjied for it. 

3. I have merchandize On hand for 6 months, and at last am able 
to sell it at an advance of 25 pr. ct. on the cost,, giving 4 months 
eredit. The amount of my sales ii 01,000.00. What is .my gain 
supposing that money will command 5 pr. ct. interest ? 

Ant. 016S.6O6Hr 

4. If I sell goods for 15pr. ct. advance on the cost, ready cash, to 
to the amount of 01,680.00, when money will command only 4pr. 
ct., what is my g^ain, supposing I have had the' goods on hand 1 yr. 
6 mo. 7 
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5. If- merchuidizeiB lold at 5 per ct. dedaetion on the cost, to the 
inaoont of $1,380.06 when money will brihg^ 5 per ct. ; what is tho 
total loss, sapposing' it has been 5 months on hand, and 3 months* 
credit is given? 

.6. A merchant sold 3 pieces of broadcloth, each piece containing 
27 yards, at 7 dollars a yard, making an advance of 12 per ct. on the^ 
cost ; it had been 3 months on hand, and 2 months credit was given : 
7 pipes' of wine at ^.50 per gallon, at an advanoe of 18 per ct. on 
the cost, which had been 7 months on hand, and for which he ga^r« 
3 mmiths credit ; and 7 bales of cotton at 11| cents a ponnd, each 
bale containing. 830 poonds, which had been on hand 1 mo. 15 days, 
at an advance of 20 per ct. on the cost, and giving 6 months credit. 
What was the whole amount of his profit, and his profit on each 
article, supposing that money will command 4 per ct. ? Also, what 
was his real gain per ct. on each aitide, and his real gain per cent, 
on the whole ? 

Atf^. Whole gain $566.040|f f Hf iH*— ^^^ ^^^^ ^^^* 
•51.932Hi.-4487.660|f«.^$26.466iH---Rat«s.l0TVT, 

— 14iiJ.— .17^.— Areragerate -14^^^%^%. 



I LxXxvi. ^ DUTIES. .When a duty is said to be ad valobxh, it is meant 
that it ii at a certain rate on thevalue oi the articlea. The term is used to dis- 
finguish this class of duties from those imposed on the ^fuanUty ; as,^ a duty upon 
the gallon, pound, barrel, cwt, ton, Ac. 

A written account of articlefl^ sent to a purchaser, factor, or coosignee, with 
the prices and charges annexed, is called an Imvoxcb. 

In computing duties, ad vahrenif (or ctd vcU. as it is coramoid^ written,) it is 
usual in custom houses to addi>ne tenth to the invoice value, before casting the ^ 
duty. This makes the real doty one tenth greater than the nominal duty. It 
will be equally well to xnake the rate one tenth greater,, instead of increasiiig the 
invoice. 

1. Find the duty on a quantity of tea, of which the invoice is 
9215.17, at 5Q pr. ct. Ans, |^lia.3435=9118.343i. 

In this example' we may add, as directed above, one tenth of 
J^15.17 to 215.17.. Thus, 215.17+21.517=236.687. Then, 236.687 
X503=91 18.3435. Or we may add to the rate .50, one tenth of itself 
=.05 r thus, .50-h.05=.55. Then, 215.17X.55=911B.3435, as be- 
fore. 

2. Find the duty on a quantity of hemp, at 13| pr. ct ,• of whicb» 
the invoice is ff654,59. The second of the above modes is recom. 
mended. An<^er might be nsed<— viz. : to find, first, the duty on 
the invoice at the given rate, and add to it one tenth of itself. Ijius, 
654.59xl3^s888.36965. Ant. #$7.206615. 

3. What is the duty on a quantity of books, of which the invoice 
is 1111,670.33, at 20 pr. ct. ? A. 9367.4726. 

4. Find the duty on a quantity of wine, of which the invoice Is * 
•2,964.666, at 45 pr. ct. A. 91,467 J»0967. 

5. Find the duij on a qaanttty of merchandize, of whie|| the ia> 
Toice is 96,954.7^ at 18 pr. ct 
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C Find Um dnij on «. qoMititj of foodci of which ^ iannee w 
•7.458a33» at 15 pr. ct. 



$LXXXVn. EQUATION OF PAYMENTS. It ib flpmeiimes 
required to know at wHat time several debta» which faU due at dif. 
ferent times, maj be paid, 40 that neither creditor noe debtor shall 
lose. In this case, it is plain^ that those due latest, must be paid 
before they are due, while those due earliestt nay he kept after they 
are due. 

MENTAL SXERCISCS. 

1 . How long wil^ $1.00 be in gaining as panch as 93.00 
gains in one year ? 

2. How long will it take $1.00 to gain as much a» 
, $5.00 in 6 mo. ? 

3. How long will $5.00 be in gaining as much as $1 .00 
gains in 60 yrs. ? 

4. Ho\^ many months will it take $7.00 to gain as 
much as $1 .00 in 35 mo. ? 

[ 5. How* k>ng will $2.00 be in gaining as much as $3.00 

in 4 V^P-h ' 

Arts', '$1^.00 in 4 mo. would gain as much as $1.00 in 
' 3X4=1.9 mo. $2.00 would be half as Jong as }1.00. 

L . i .13-=^=0mo. 

j|^ ' .^* 6. HpJKT'iong will $3.00 be in gaining as much as $5,00 
in 6 yrs? ? > 
.- ^ 7. Hov^ long will $4.00 be in gaining as much as $3.00 
in 8 yrs. ? 
^"^ 8. How long will $0.00 be in gaining as much as $6^00 
* ' in 6 mo. t ' . 

,9. How long will $6.00 be in gaining as much as $1.00 
in 1 yr.'- • 4* . ► 

i W^ How long will $7.00^eii;i^ gaining as much as $1.00 

! in 3 yrs. t -^k : 

11. How long will $4.00 be ii^gaining as much as $1 .00 
in 4 yrs. 4 mo. T 

12. How long will $1 .00 be in gaining as much as $9jOO 
in 9 yrs, t 

Let the following be wimen, - 

13. How long will $1.00%uin gaining as much as 
$74SJ.00 in 3 mo. ^ Ai «t«»6 me. 



'^ 
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14. How long will $1.00 be in gaining as much as 
f895.00 in 5 mo. ? .A. 4,475 mo. 

15. How long will $1.00 be in gaining as much as 
$272.00 in 7 mo., and $336.00 in 6 mo. ? 

Ans. $272.00 for 7 mo. =$1.00 for 1,904 mo., and 
$336.00 for 6 mo. =$1 .00 for 2,01 6 mo. Then, $272.00 
for 7 mor+ $336.00 for 6 mo.=$1.00 for- 1,904 mo. 
+2,016 mo-=3,920 mo. Ans. 

16. How long will it take $1.00 to gain as much as 
$700.00 in 3 mo., $800.00 in 4 mo., $900.00 in 6 mo., 
«nd $500.00 in 12 mo. ? A. 16 JOO mo. 

Then, it is plain that if I keep $1.00» 16,700 mo., I 
gain as much interest as I should by keeping the several 
sums in the example, the times specified. The amount 
of those sums is $2,900, for 700+800+900+500=2,900. 
Then, ., 

17. How long may I keep $2,900.00 so as to gain as 
much interest as I gain on $1.00 in. 16,700 mo. ? I may 
keep it i^sV^ as l<mg. A. 5 mo. 22}f d. 

Now, as $2^900.00 is the amount of all the sums in 
ex. 16, if we consider them debts due at the times men- 
tioned, it is plain that the whple might be paid in 
5 mo. 22|f d., without loss, on eiwier side. Hence, the 
two questions -might have been e:^re^sed in one, as fol- 
lows : ' ^ 

18. If 1 owe several debts, 'du^as in example 16, at 
what time may I pay the whole together, without loss to 
me or to my creditor ? . .. |L: In 5 mo, 22f f d. 

For 4700 for 3 months is the same as Srf>r;d'X7'0aes2,100mo. 
SdOO for 4 xnonthB is the same as Si ^ 4X800s=3,200 mo. 
S90a for 6 months is the same as §1 fy &X 909 =^,400 ma 
S5Q0 for 12months is the same as|l (or 12X50QaE=6,000 mo. 

Then, S^900 for these sereral times, is the satne as il for 16,700 mo. 

But $1 for 16,700 mo. is the-same al $2,900 for ^^Vt 
of the time=5 mo. 22|f d. \ 

Hence, to find .the time whea saTeEsl payments, due at diffeieui 
times, may &irly be made at (mce, . ; t > 

MfTLTIPLT l^ACH FATtfBNT SY ITS O^lftV, AITD MVIDK TBX SUM ^F TBB 
niODUCTS BT THE SUM OF THE PATJIBllTS. 

The time tims found is called ttib 'equated tus. 

When there are years and months, or years, months and days, it is best lo 
ireduce the raon^ or months, and days,' to a Tulgar or deoimai Fractioii. A 
fiMimal is to be preferred; 

•"'*«. • ■ • •' 

4."* 
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Id. Find the eqitaisd time ftar the foOowincf jMyments ; viz. 9IOO 
due hi 6 mo., 1^120 in t mo.,«nd 9I6O in 10 mp. A. 8 mo. 

20. Find the equated time for the following payments ; viz. 950 
hi 2 mo., 9100 in 5 mo., and $150 i» 8 mo. A. 8 mo. 

21. Find the equated tune for paying ^900 dae in 4 mo., 9700 
doe in 1 yr. 3 mo., 91,200 due in 2 yn., and 9600 due in 3 yra. 6 mo. 

22. Find the equated time for paying 9^^ due in 9 mo., 9^1^500 
due in 6 yrs., 91,800>due in 7 yrs. 9 mo., and 91,000 due in 3 yrs. 
8ino., 12 d. 

It will be seen that the above mle sapposea discount and interest to be eqaal, 
which ia not true. But ihe error ia too trifling to be regarded, $n the common 
concerns of buaineas. If -any iqatance fhoold occnr, where the debta are rery 
large, and the times very une()ual, a rule for discovering the equated tfane jnay 
be found by an algebraic operaUon, but it vould not be understood her^ if given, 
and ia therefore omitt^ 



&LXXXVin. COMPOUND INTBREST. 1. AowasBfeOO, 
on which he is under obligation to p^y interest at the end of ev«ry 
year, untU a final setUement is made. At the end of the first year, 
he finds it ineonvenient to pay the mterest, and B allow*, him to 
keep H, on condition that he wiU pay yearly interest on this likei^^se- 
Tor the second year, then, he is to pay mterest en the ongmal debt 
of 9600, and also on the interest which he should have paid at the 
end of the first. What was the.sum at interest the second ^ar.T 

A. 9^6. 

For 600X.06=36 the interest for Ist year, anii 600*1-36= 636. 

2. At the end oftho second year, A is again unable to pay the 

interest, and the same agreement is made as before. What was the 

principal for the third year. ^ ^ , ^ ^^^ , A. f *> ' ^-if • 

For 636x.06=38.16int. for 2nd year, and 636+38.16^=674.16. 

a. A settlement was made at the end of the 3rd year. What did 

A oav : and how much for interest i -^«.- 

A.pay . anu a ^^ ^^ ^^ ^^^ ^^^^^ ^^^ ,^^ 9114.6096. 

Interest, calculated thus on both principal and mteirest, is called 
Compound Interest.^ Interest, calculated only on the principal, » 
called SIMPIJ5 iNTEKEST. Though the only just interest is compound 
interest, it is not allowed by law. From the precedmg examples, 
we derive the rule, 

I I Find the amount for the jirst teak, as in simple interest, 

AND MAKE IT THE PRINCIPAL FOR THE SECOND; ON THIS, FIND THB 
AMOUNT FOR THE SECOND, AND MAKE FT THE PRINCIPAL FOR THE THIRD, 
AND SO ON, UP to THE |fUMBER OF .YEARS GJVBN. TrE LAST AMOUlTf IS 
THE AMOUNT AT COMPOUND INTBREST, 

n. Subtract the principal from the amowt, and the ^main. 

DER WILL BE THE INTEREST." ' . " 

' NoTE.-When there are months and days, ealcnlate first for 5»jyf»V^ 
on the amount thus found, compute the faiterest for the meoths andd^ys, Wbicn 
add to the amount previously o.btaiued. ^ 
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4. Required the amount of $100.00 for 3 ywurs, at coinM>und 
interoBt. ^ <>1 19.1016. 

5. Required the compound interest on $300.00 for 4 years. 

A. $64.6519'*- 
In obtaining anifiUnts, we may multiply the principal by the rate, 
with a unit added. (§ utxiv. and note ex. 9. ^ iJavi.) Hence, « to 
find an amount at Compound interest, we may multiply the given 
principal, by the rate with a unit added, as ipany times successive, 
ly as there areiyears. But this, (§ xii.) is the same as though we 
should multiply the principal, at once, by the product of all these 
successive muy^pliers ; and as all the multipliers are alike, being 
the rate.-[i a unit, we hav^ the following rule. 

II. i. Abo A UNIT TO THE RATE, AND MULTIPLY THE SUM BY ITSELF 
COMTINUAL^Y, UNTIL IT IS TAK^ AS A FACTOR, AS OFTEN AS THERE ARE 
TEARS. 

II. Multiply the principal by the last product, and the result 

WILL BE THE AMOUNT AT COMPOUND INTEREST. *, 

-'^. Fio4 the amount of $S56, at compound interest, for 3 yrs. 

A. $304,900+ 

7. Find the amount of $1,000.00 for4yrs. at 7. per ct. compound 
interest. A. $1,310.7964- 

8. Find the amount of $425.00 for 4 j rs. at 5 per cj;. compound 
interest. . A. $516,590+ 

9. Find the amount of $2,000.00 for 3 yrs. 6 nio. at compoui* 
interest. . 

10. Find the amount of $1,900.25 for 9 yrs. 7 mo. 7d. . 
On the principles of tii^* last rule, the followiirg table hns been prepared. 

TABLK OF MUIiTIPIJEIlS, 

FOR FINDING COMPOUND INTEREST, ON ANY PRINCIPAL, FOR ANY NUMBER 
OF YEARS, -FROM 1 TO 24 INCLUSIVE, AT 5 AND 6 tER CENT. 



. Years. 


5 pr. ct. 


6 pr. ct. ' 


Years. 


5 pr. ct. 


6 pr. ct. 


1 


1.05000 


1.06000 


13 


1.88564 


2.13292 


2 


1.10250 


1.123^^0 
1.19101 


14 


1.97993 


1 2.26090 


3 


1.15762 


15 
16 


2.07892 


2.39655 


4 


1.21550 


1.26247 


2.18287 


2.54034 


5 


1.27628 


1.33822 


' 17 


2.29201 


2.69277 


6 


1.34009 


1.41851 


18 


2.40661 


2.85433 


7 


1.40710 


1 .50363 


19 


2.52695 


3.02559 


8 


1.47745 


1.59384 


20 


2.65329 


3.20713 


9 


1.55132 


1.68947 


21 


2.78596 


3.39956 


IP 


1.62889 


1.79084 


22 


2.92526 


3.60353 


11 


1.71033 


1.89829 


123 


^.07152 


3.81974 


12 


1.79585 


2.01219 


24 

> 


3.22509 


4.04893 



21 
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In calculating compound interest by this table, take the mulii. 
plier opposite the number of years and under the given rate, malti. 
ply the principal bj it, and the product will be the amount. For 
most cases it will be sufficient to employ four decimal places in the 
multiplier, increasing the last figure by 1,, if the figure omitted is 5 
or more. ' • 

Note. If the time be greater than the extent of the table, take any two or 
mwe multiplierg, whose omes, added together, will eaual the given time, and 
multiply by them auceeaaively ; thai ia, multiply the prmcipiQ by one of them, 
and that product by another, aad so on-^-thius, 

11. Find the amount of $1>000.00 at 5 pr. ct. Compound interest, 
for 36 years. 

Multiplier, by table 3.22509, for 24 years. Then 1,000x3.22509 
=3,225.019 and 3,225.09x1.79585 (multiplier for 12 years) =;$5,791. 
7778 -f Ans. 

Note. The pupil will understand why we multiply successively^ by these 
multipliers, if he considers- that the prodopt $3,225.09 is the amount for 24 
years. This, by the rule for compound interest, mtut be made the principal for 
the succeeding time ; and, as 12 years remain, the question becomes, what is tho 
amount of td/i^S.OO for 12 years. We must therefore multiply $3,225.0^ by 
the multiplier correi^pbading to 12 years. 

12. Find tho amount of 07,500.00 at 6 pr. ct. Compound interest 
for 4 years. Ans, $9,468.5294. 

NoT£» This answer is strictly correct, as will be seen y per- 
forraiog the example by rule T. The table will give $9,468,536. 
Thus it will be seen that, in ordinary cases, the erfeor by table is of 
no importance. 

13. Find the amount off $5,000.00 for 18 jnrs. 6 mo. at 5 pr. cU 
Compound interest. Ans, $12,333,876^. 

14. Find the amount of $1,108,092 at 6 pr. ct. Compound ifs. 
terest for 11 years. 

15. Find the amount of $63,700.00 for 19 years, at 5 pr. ct. 
Compound interest. 

16. Find the amount of $47, 753.18 for l7yrs. 6 mo. 9 d. at 5 p«t» 
.ct. Compound interest. 

If a principal bo multiplied by a nr.mber taken from the table, an 
amount is obt^iined. Of course, if this amount be divided by the 
same number, tho quotient will be the principal again. In calcu- 
lating present wartha, therefore, at compound interestt on sums due 
at a future day, we may divide tho debt by tide number in the table, 
corresponding to the given time. The present worth* thus obtained , 
bemg subtracted from the whol^ debt, will give the dj^count. 

17. What is^he present worth of $304.900096 due 3 years firom 
the present time, when compound interest is allowed at 6 per c^ ? 

A. $256. 

18. Find the present worth of $1,593.30, for 20 yrs., compound 
-interest being allowed at 5 per cent. A. $6iQ.50— Of $1,925.881 , 
lor the same time, at 6 per cent. A. $600.50'— 

' 19. Find the discount at 5 per cent, on $607.753|, for 4 years. 

A $107.753h 
20. Find the disconnt «n $1,642,992 for 21 years, at 4 per cent. 
A« $921,992. This div^or nyist be calculated, as it is not in the 
table. ^ 
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21. Find the present worth of ^STS.OQTfor 6 years at 5 per cent. 
Of 9947.00 at 6 per cent, for 9 years. Of $1,785.00 for 16 years at 
5 per cent. Of ^8,963.35 at 5 per cent, for ] 1 years. 

At simple interest, a sain is 16 yrs. 8 mo. in doubling itself. At compounci, 
it is 11 yrs. 10 mo. and between 21 and 22 days. But as simple interest only 
doubles the original principal, every 16 yrs. 8 mo., and compound interest 
doubles its amount, every 11 yrs. 10 mo. and 21 or 22 d., it is eviaent that a sum 
will increase vastly ibore rapidly at compound, than at simple interest In a 
few centuries the increaso of a sum of money at compound interest becomes 
almost incredible. . 



§ LXXXIX. To CALCULATE INTBRBST ON NOTES WHEN THERE AEE 

ENDORSEMENTS. Wo havo hithorto used the term «ote without 
defining it. A notjj is a written promise to pajj^ a sum *of money, 
either on demand (that is, when it is required,)' or afler a certain 
space of tiine has elapsed. Notes are given with or without inter, 
^st. Unless the words, ** tcith inter e^f^ are expressed, a note is un. 
^erstood to be wit^iout interest. If a note witliout interest given 
for a specified time, be not paid when it is ^S^y it draws intereel 
afterwards, till paid. 

Payments in part, or partial payments are sometimes made* and, 
in^his case, a written acknowledgement is made on the ndtb, called 

an ENDORSEMENT. • ' ' " 

As the debtor is not obliged to make payments in part, before 
^ytdBv/t is demanded^ or before the note falls due, it is evident that 
h» oi^^t to be allowed interest on i he payment, up to the time of 
settlement, if the note is given on. demand, or tUl it is due, if given 
fbr a specified time. For if he had kept the money u^his *'own 
hands, he might have had tlie use of it for that t me. MKi afler he 
has paid it, the Creditor has the same adya^itage. Hence," the fol. 
lowing rule, < . / 

*> J. Find the amount of the principai. of the note for the whole 



II. Find the amount of each payment, from the' time it wa» 

PAID, TILL THE TIME OF SETTLEMENT. 

III. - Add the amounts of the payments, and deduct the sum 

FROM THE amount OF THE PRINCIPAL. 

' •»■ 

' NoTG. When the note is tor a specified time, it shoulfl .be recollected that the 
payments ought' to draw interest no longer than till the not$ is due. 

EXAMPLES/-' ,..' "'*y 

»§00.00 -: • Hartford AprU 1, 1828. 

1. On demand I promiflfe'to pay Packed and Butler, or order, 
five hundred dlillOT; with interest ; yakfy rdreelved. 

» » . . .^ ^^ 1 IMOTHY iJOOKWOR^f , 

Qn this note ^ere tllBf |^!d«ijiiff^ndorsements. S»> 

Jan. 16, 1829, rec'd f 150.00 ' 

April 1, 1829, " #150.00 

JuVyl3, 1830, *» #100.00 
What was due Aug. 1, 1830. 
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Whole time, 2 yn. 4 mo. ; time for Ist payment, 1 yr. 6 mo. 15 d. ; 
for 2d, 1 yr. 4 mo.; for 3d, 18 d. Hence we have the following 
Rates, .14; .0925; .08; .003— Then, to find amounts, 500X1.14= 
570. 150Xl.0925=;=163.875. 150x1.08=162. 100x1003=100:3. 
Tfaen,amt. of prin. $570,000 and 

163.875-^162-1-100.3= sum of amte. of payments, ^426.175 

Hence there remains due $143,825 

2. For value received, I promise to pay E. P. Barsows, Jr. or 
bearer, one thousand dollars with -interest. Hartford, March 10. 
1827. 

$1,000.00 William Morris. 

On this note were the fbllowinff endorsements. 
June 28, 1827, rec'd $500.00 
Auif. 4,1827, '^ $200.00 
Nov. 22, J 828, " $100.00 
Jan. 16, 1829, " $100.00 
What is due on the note Ang, 19, 1830. 
Amount of prin. $1,206.50 . 

Samofamts. of payments, $1,050.75 

Due $155.75 

3. For value received, I promise to pay Selden W. Skinner, of 
order, six hundred and seventy five doUsurs. Hartford, Apiil 17» 
1816. 

$675.00 Simeon Faithfitl. 

On this note were the following endorsemftnts. 
May 7, 1817, rec»d $148.00 
* AttfiJ 7,1819, »» $341.00 
JaB? 2, 1821, " $59.00 
What is due June 17, 1821 ? Ans. $219,510^ 

4. On demand, I promise to pay Geo. D. Prentice, or order, nine 
hundred and ninety nine dollars, ninety nine cents And nine mills ; 
for value received. Hartford, May 19, 1823. 

$999,999 Thomas Punctual. 

On this note were the following endorsements. 

June 1, 1824, rec*d $300.00 

Aug,15,1824, " 4400.00 

Sept. Q, 1824, '^ $60.00 

Jan.ll, 1825, " $100.00 
What is due June 1, 1826 7 

Note. This rule has been commonly considered- as incorrect. Accordingly 
we are told that " though a very common rule it ia^very bad one," and that " it 
may answer for short periods of time, but, in a long comse of years will be found 
very erroneous.^' The objection made, is, that the interest aHoWed on the pay- 
mentSj^^jMn time "expunge," or pay off the principal itself For, it is said, 
that if nHI be given for 4100.00, and 06.00 be annually paid and endorsed on 
the note, men, as each of these $6.00 endorsements begins to draw interest from 
the time of its date fill the settlement, it will b^ found in 10 years, that only 
•89.80 is due the creditor, according to the above rule. Now, it is said, these 
several annual payments were justly clue the creditor on account of interest, 
since $6.00 is the annual interest of ^$100.00. It is there&ve wifilir that they 
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should " eat up" the principal, " on which not one cent has been paid, but only- 
its annual interest." We are further told, that, in 20 years, there would be due 
the creditor only 88T.60, "not the least fraction of the $100.00" principal having 
been paid. '^Exfeend it to 28 years and the creditor would b^me the debUn-; 
without receiving a cent of the • 100.00." 

Thefact that the debt is thus *^ expunged" we grant, and this will take place, 
allotriogses days to the yeaTf in 23 years, 27 days, 13 hours, 37 minutes, 53.1 — 
seconds. But we maintain that on the principles of simple interest^ this ought 
to be the cAse. Let us take the instance mentioned above. Let the note for 
#100.00 run for 10 years. The amount at Sin»ple Interest is 1 160.00. Then, 
if the note is settled at the end of 10 years, the debtor is only bound in law to 
pay $160.00, and this is all the creditor can claioL But supoose the annual 
6 doUar payments to have been made, and suppose the creditor has put them at 
interest as soon as received. Then, on the first $6.00 he will gain 9 years in- 
terest ; on the second, 8 years interest ;- on the third,. 7 years interest, &c. For 
the nine payments, then, preceding settlement, he wtU receive the sum of these 
several amounts, which is found to be $70.20. But, as the legal interest is but 
$60.00, it is evident that he has received $10.20 nmre than the interest^ and, con- 
sequently, the debtor must either give this amount to the creditor, or it must be • 
■ deducted fir<»n the principal, leaving $89.80. If he gives it, nothing is more 
evident than that he gives 6 pr. ct Onnpound Interest. Indeed, Simple Interest, 
annuaUy paid, is Compound Interest. For, the creditor, ota. receiving his inter- 
est, may employ it in any profitable adventure, or he may instantly^ put it out at 
interest. Tnus, the interest itself may be made to draw interest, and that is all 
that is necessary to constitute Compound Interest It is the creditor's own fault 
if he does not improve his advantage. Of course, on the ground of Simple In- 
terest, when the principal vanishes, -by the above rule, it has been actually and 
really paid off to the "least fraction." And when the creditor falls in debt, it is 
because he has received^ in fact, more than both principal and interest of the 
note. That is, although the sum of the payments titemselves may be less, the real ' 
advantage^ derived from them, and the actual sum which they might have been 
made to produce, -will be found to exceed the amount of the note. 

On the other hand, suppose that the debtor, instead of making three annual 
payments, should put $6.00, yearly, at interest. In 10 years he -n-uuld have, as 
before, $70.20, ana this he might apply towards paying the note. The result is 
the same as before ; for $160.00— $70.20:=89.80 wnieh he has stdl bo pay. 
Now, if he be allowed no interest on his payments, it is best for him to make 
no payment at all till the time of settlement ; but to keep his money rather at 
interest than to give it to his creditor. For in this way he obtains'the interest, 
which in the other case he loses, or rather gives away to his creditor. 

The case we have beea considering has been. the strong ground of objection «« 
against this rule, and the argument-^dravm from it is very plausible, because at ' 
first thought it would seem, that the annual payments were nothing more than 
legal interest. But the pupil will by this time perceive, that 6 per cent. I^mple 
Interest, for several years, is not worth as much as an annual payment of G 
dollars on the hundred. And he will perceive that the value of Simple Interest 
diminishes, as the number />fvears increases. Thi.s, then, is the evil, if there be 
any, and it is an evil whicm results from the nature of Simple Interest itself. 
Hence, the 'argument drawn from the case above, may be a very good one 
against Simple, and in favour of Compound Interest, but instead of invalidat- 
ing the rule, on the ground of Simple Interest, it establishes, mo^ completely, its 
correctness. 

When the payments are larger, the case is clearer still. Any one will grant, 
that when a part, manifestly, of 4he principal is paid, jallowance ought to bo 
made for it, so that the creditor shall not still draw interest on die whole debt. 
And for the reason given above, -vix. that the payment may be made to produce, 
in the hands either of creditor or debtor, its legal interest, it is e-ndent that the 
whole payment should J)e deducted from the wliole principal, and interesh 
thenceforward, calculated on the remainder : or, which is the same thing in 
effect, the proceas in the rule should bo empfoyed. If it be granted, then, that the 

2V 
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above rule is correct, on the ground of Simple Interest, it is plain tliat one which 
produces diflerent results, must be incorrect. Hence, the rules established by 
law in Connecticut and Massachusetts are incorrect, since they seem to be con- 
structed for tJie special purpose of preventing the " eating up" of the princi' 
pal. Of course they both allow more than Simple Interest, that is, they alldw 
Compound Interest, which is contrary to the statute laws of both states. Hence, 
we liave one statute enjoining a practice, which is made penal by anotlier. It 
will be necessary for the pupil tone acquainted with these rules. 

MASSACHUSETTS RULE. Find the amount op the prin- 
cipal TO THE FIRST TIME WHEN A PAYMENT WAS «ADE, WHICH, EITHER 
ALONE, OR TOGETHER WITH THE PRECEDING PAYMENTS, (iF ANY,) EX- 
CEEDS THE INTCREST THEN DUE. FrOM THIS, SUBTRACT THE PAYMENT, 
OR THE SUM OF THE PAYMENTS, MADE WITHIN THE TIME FOR WHICH 
INTEREST WAS COMPUTED, AND THE REMAINDER WILL BE A NEW PRINCI. 
PAL, WITH WHICH, PROCEED AS BEFORE ; AND SO ON, TO THE TIME OF 
SETTLEMENT. 

EXAMPLE.S. 

1. On demand, I promise to pay William .Carter, or ord*er, five 
hundred dollars, with interest ; value received. Hartford, May 7, 
1821. 

1^500.00. Thomas Trusty. 

On this note were the following endorseineilts. 
April 29, 1822, received $23.29 
July 13, 1822, « 11.70 

Sept. 19, 1822, •♦ 125.51 

Jan. 7, 1823, " 135.50 

May 25, 1823, «* 5.50 

Nov. 25, 1823, , **" 100.63 

What is due Juno 1, 1824 ? 
Principal on interest from May 7, 1621, $500.00 

Interast to Sept. 19, 1822, (1 yr. 4 mb. 12 d.) 41,00 

Amount, $541.00 
Payment, April 29, 1822, less than int. due, $23.29 
Do. July 13,1822, do, 11.70 

Do. Sept. 19, 1822, greater than int. due, 125.51 

Sum of payments, $160.50 

Due Sept. 19, 1822, forming a new principal, $380.50 

Interest to Jan.* 7, 1823, (3 mo. 18 d.) 6.849 

Amount, ^ $387,349 
Payment, Jan. 7, 1823, greater than int. due, 125.50 

Duo Jan. 7, 1823, forming a new principal, $261:849 . 

Interest to Nov. 25, 1823, (10 mo. 18 d.) - 13.878 — 

Amount, $275,727 
Payment, May:25, 1823, lesfrthan int. due, $5.50 
Do. Nov. 35, 1823, greater than do« 100.63 

Sum of payanenis, $106.13 

, Due Nov. 25, 18S3, forming a new principal, $169,597 

• Interest to settlement, June l, 1824, (6 mo. & d.) = 5.257 -f 

Balaace due June 1, 1824. $174,854 
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2. Value received, I. promise to pay Robert F. Barnard, or order, 
five hundred dollars, with interest. Slieffield, Feb. 1, 1820, 

^500. Joseph Pa^we^^. 

On this note were the following endorsements. 
May 1, 1820, received $40.00 
. Nov. 14, 1820, ** 8.00 

April 1, 1821, " Ifi.OO 

May 1, 1821, " 30.00 ' 

How much remains due. Sept. 16, 1821 2^ Ans. $455.5748|;' 

3. For value received, .1 promise to pay D. E. Bartlett, onij 
thousand dollars, with interest. New-Haven, May 9, 1825. ^ 

• jgl,000.00. David Gamut. 

On this note were the following endorsements. 

June 21, 1826, received jg60.00 

- Nov. 17, 1826, " 28.00 

Aug. 9, 1827, " 200.00 

Jan. 27, 1828, " 15.00 

Aug. 9, 1828, " 300.00 

How much remains due May 21, 1829 ?. 

This rule' is very erroneous in principle, for, though it never suffers any pari 
of the interest of the note to become incorporated with the principal, and thus 
openly to draw interest, yet it " applies the payments to keep down the interest," 
without suffering them to infringe, in the least, on the principal, until they ex- 
ceed the interest due. In this way, not only does the debtor lose that interest on 
his payment which he might have had, had he retained the money, but the 
creoitor gains the same interest, while the . full principal of the note is still 
drawing interest. The. creditor, therefore, draws interest on the interest paid, 
acd on the principal likewise, while the debtor is in fact the person from whom 
this interest ultimately- cctoes. This is obvioyrsly Compound Interest. Very 
similar but somewhat better, is the following, 

CONNECTICUT RULE. I. Find tite amount of the 
«»rincipj\l to the time of the first taymeint, (if it be a 
year or more ^after interest commence i>) and subtract 
this payment from it. 

II. The remainder will be a kew principal; on whiCH 

calculate THE. AMOUNT TO THE NEXT PAYMENT, AND SUB- 
TRACT.; AND SO ON, FROM PAYMEIST TO PAYMENT, UNTlfc THEY 
ARE ALL EMPLOYED, PROVIDE D A YE AIJ. <5r MORE INTERVETfBS, 
BETWEEN EACH TWO PAYMENTS, • . • ^ 

III. But, IF THE IN.TERVENING TIME BE LESS THAN. A TEARj^. 
••IND THE AMOUNT O** THE LAST PRINCIJ^AL FOR A YEAR, AND 
OF THE PAYMENT UP TO THE SAME TIME, AND SUBTRACT THE 
LATTER FRJSM THE FORMER. I*', HOWEV^H,' A YEAR OVERRUNS 
THE TIME OF SETTLEMENT, FIND THE AMOUNTS UI* TO THAT 
TIME, INSTEAD OF FOR i. YEAR. 

IV. If any REMAINDER, AFTlTR St?BTRACTION, BE GREATER 
THAN THE PRECEDING PRINCIPAL, T^EN THE PRECEDING PRIN- 
<CCPA,L IS TO BE CONTINUED AS THE PRINCIPAL FOR Tli-E SUC- 
CEEDING TIME, INSTEAD OF THfi REJIIAINDEB ; AND THE DIF- 
VEREirCE TO BE REGARDED AS SO HTTCH UNPAID IKTERE9V. 

NoTB. Of coorse, this " onpaid interest" must be added to the principal, at 
the time of the next payment 
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ftl 000 00 Hartford, Jan. 4, 1826. 

On demand, I promise to piqr H. Alden, or order, one thousand 

dollars, with interest ; value received. 

Thomas Fairweatuer, 

On this note were endorsements as follows. 
Feb. 19, 1827, received J200.00 
June 29, 1828, " 500.00 

Nov. 14, 1828, " 260.00 

Dec. 29, 1831, « 25.00 

What is the balance June 14, 1839 ?- 

Principal on interest from Jan. 4, 1826, |>l, 000.00 . 

Interest to Fel>. 19, 1827, (13^ mo.) _ 67.50 

Amount, 81067.50 

First payment, Feb. 19, 1827, _ 200.00 

Due Feb. 19, 1827, forming a new principal, $8^7.50 

Interest to June 29, 1828, (16j mo.) 70.846 -- 

Amount, <^938.346 

Second payment, June 29, 1828, 500.000 

Due June 29, 1828, formings new principal, $438,346 

Interest for 1 year, 26.300 -| 

Amount for 1 year, %^f!AM^ 

Amount of $260.00 from Nov. 14, 1828, to June . 

29, 1829, (7i mo.) 269-750 

Due June 29, 1829, forming a new principal, $194,896 

Interest to Dec. 29, 1831, (30 mo.) 29.234 i 

Amount, $224,130 

Fourth payment, Dec. 29, 1831, 25.00 

Remainder due, greater than last principal, $199.13 
Int. on $194,896 (prin. continued) to June 14, 

1832, (5i mo.) 5.36 — 

Whole amount due June 14, 1832, $204.49 

2. For -value received, I promise to pay Wilson WnrroN, Jr., or 
order, «ight hundred and seventy-five dollars, with interest. . Hing- 
•ham, Jan. 10, 1821.' 

$875.00 • James Careful. 

On this note were the following endorsements. 

Aug. 10, 1824, received $260.00 

Dec. 16, 1^25, " - 300.00 

March 1, 1826, ** 50.00 

July 1, 1827, " 150.00 

What was due Sept. 1, 1828 ? Ana. $474.05. 

3. By each of the preceding rules, find the balance due on the 
following note. 

On demandv I promise te paj George F. Olmsted, twenty thoii. 
sand dollars, with interest ; value received. Hartford, July 1, 1625. 
^BJO,000. 

Thomas TflRirrr. * 
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ENDORSEMENTS. 

Jan. 1, 1826, received - 9400.00 

Jan. 1, 1827, •* 2,000.00 

Sept. 1, 1827, «* 5,t)00.00 

Feb. 16, 1829, " 6,000.00 
Settlement, July 1, 1830. 

ANSWERS. 

By common nile, $10, 727.00. 

By Connecticut rule, $11 ,332.566848. 

By Massachusetts rule, $11,370.3635. ' 

III this Bzample, it will be seen, that there is an error in the solution by the 
Connecticut rule, of 0^05.667 — ; and' in that by the Massachusetts rule, of 
$C43.363-{-. By the Massachusetts rule, hkewise, the error is $37.797 — great- 
est. This comparison of results is sufficient to show which of the rules is pre- 
feraUe. If we examine the rules themselves, we see that this difference arises 
from the fact that, in certain cases, interest is allowed on payments for a time less 
than a year, by the Connecticut rule, whereas, it is never allowed at all by that 
of Massachusetts. 

The subject of endorsements has been an unfortunate one. Besides the erro- 
neous reasoning, of which we have been speaking on the subject of the common 
rule, a writer has asserted of the Connecticut mode, that when the payment is 
smaHer"* than the interest due, the excess of interest beccxnes united with the 
principal, and draws interest as a part of it. To illustrate which objection, the 
xbUowmg example has been instanced. 

"Messrs. Brown and Ives, ProvidertcCy loan h government $200, 000 at6pr. 
Ct, interestf The avoila of the post-office, in said town, being about $1,000, arc 
to be annually -applied to' the payment of the debt, and to operate as endorsements. 
The interest of %2Qiy,QQQ for one year is $12,000, and Oie amount, $212,000. 
Then, by the Connecticut mode, the payment of $1,000 is to be dedv4Uid- from 
$212,000, which leaves $21 1,000 on interest for the second year ; that is, J$n,000 

MORE THAN THE ORIGINAL DEBT IMMEDIATELY ACCUMULATING INTER- 
EST, besides the $1,000, which is at their disposal." 

A slight inspection of the rule will convince any one that this objection is 
groundless. It is there particularly directed that the $200,000 shall be the contin- 
ued principal, and that the $ 11,000 shall not draw interest. A clause of the same 
import, though in different language, and the language, we, believe of the Supe- 
rior.Courtof the State, may be found attached to this rule m the very book from 
which the above example, is taken, which renders the writer's error the more 
remarkable. Messrs. Brown and, Ives in the above example only derive advan- 
tage from the $1,000, the remaining $11,000 of interest, lying unproductive. 

We have beenthus full on this subject, because, by the generality of people, 
▼ery incojrrect notions are entertained wittM;«i(^e«tto it. 



RATIO. 

MENTAL EXERCIseS* 

§ XC. 1. What part of 2 is 1 ? (See § xxviii.) js 3 ? is 5 ? is 7 ? 
is 9? . 

2. WhatpaTtof3is2? of 7is5? of 17i»16? of 19isl8? 

3. What part oir4 is 5 ? pf 7 is B ? of 6 is 9 ? is 12 ? is 18 ? 

• We httve already Tnentioned (§ xxvni.) that there is another name 
^jr the Fraction expressing what part of one number, anolller is ; 
and that this name is RATilb. The Fraction is said tor express the 
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Ratio, which exists between its denomifiator and its numerator ; er 
the Ratio of its denominator 4o its numerator. 

The meaning of the word ratio, is relation. When we speak of 
a ratio bet een two numbers, we i*iean, the relation existing be^ 
tween them, as it respects quantity, or size. Ratio, then, is a meas- 

UEE OF THE COM PARATITE SIZE OF TWO NUMBERS, OR QOANTITIES. 

In the Fraction expressing ratio, one of the numbers is the 
denominator, and the other the numerator. These two numbers in- 
stead of being written as a Fraction, are often writte > one after the 
other, with a colon between them, thus ; ^, which expresses the ra. 
tio of 3 to 4, is written 3 : 4. When ratio is expressed thus, the de- 
nominator of the Fraction is written first, and the numerator last. 
On this account, 

Twifi DENOMINATOR IS CALLED THE ANTECEDENT OT THE RATIO, 

and 
The NUMERATOR m oALLEt) THE CONSEQUENT or the ratio. 

ElTHRH NUMBER TAKEN SEPARATELY IS CALLED A TERM OF THE 
RATIO, AND BOTH TOQETHER AHE CALLED A COUPLET."" 

Form ratios from the following questions, 

4. Wh .t part of Sis 4 ? Fractional t»lio |=8 : 4 

5. Wbst part of 6 is 12 ? Frac. ratio Y -6 : 12 

d What part of 3 is 18 ? of 7 is 5 ? of 9 is 3 » of 9 is 18 ? of 7 i* 
14? of6 is 24? of9 18 36? of 15 is 30? of 11 is^33 ? of 8 is2? of 
6 is 3? of 9 is IS? c»f3is2? of4is7? of 16 is 32? of 2 is 16 ? of 
Sis 64? ofl5i8 75? ofdisSO? 

Many o^ the Fractional ratios obtained above, may be reduced t<^ 
lower terms, or to wKole or mixed numbers. This may evidently 
be done, without affecting the ratio, since ratio is only a measure of 
comparative size, and has nothing to do with the actual magnitude of 
the quantities, between which it exists. Thus a bullet may have the 
same ratio to a small particle of matter, which the planet Jupiter has 
to our Earth, notwithstanding thai the nciual size of these quanti^ 
ties is so different. Hence, 

The RATIO BETWEEN TWO NUMBERS, OR QUANTITIES, MAT BE EXPRESS- 
ED BY THIS QUOTIENT OF ONE DIVIDED BY THE OTHER. 

Perhaps the pupil need not be informed, that, hatio can only 

EXIST BETWEEN QUANTITIES OP THE SAME KIND. For if thiugS bO HOt 

of the same kind, we cannot have a measure of comparative size be. . 
tween them. Thus, though we may speak of one weight as being 
twice as great as anrither, we cannot say that one body weighs twice 
as much as another costs. 

It may be here remarked that English mathematicians have usually made the 
Antecedent the Numerator, and the Consequent the Denominator of th« Frac- 
tional ratio, while the French have employed the mode giveij above. The 
English mode is obviously moat in accordance with reason, but the popularity of 
the French mathematical writings in this country, renders it almost necessary 
for us to follow them. It is not of essential importance to-our calculations, which 
is used ; but of considerable consequence, as It respects the clearness of our coa- .. 
ceptions, that the principles of ratio should be tiukoaghly understood. No'w 
when a is compared with 5 in re9pe4^ to quantity, a relatiop ojf 2 (o 5 is discov- 
ered I and this ^ , thai the quanti^ 2, considered io relation to the quantity 5, is 
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only two fifths as gfcat. f then' excesses the (rue ratio, between 2 and 5, con- 
sidering ratio to be, as defined, a measure of tte comparative size of quantities. 

This is the English mode.* By the French mode 2 is to 5 in the ratio |-. No 
argument is necessary to show that 2 does not bear the relation, <in respect to 
quantity,) of Jive halves^ to 5 ; or, in other words, that 2 is not five halves of B. 
But this argument is dcrivBd from the meaning of the word ratio. When this 
is dearly understood, it matters not which term is put first, nor which last Tlibe 
French mode has some advantages in practice, which will, perhaps, make it 
Dniver8£|lly prevalent. 



PROPORTION. 

MENTAL EXERCISES. 

§ XCI. 1. What is the ratio of 2 to 4 ? (Reduce to its lowest 
tenn«.) Ana. f- or .1 : 2. 

2. What is the ratio of 7 to 14 ? Ans, f^ or 1 : 2. 

3. Which is the greatest, the ratio 2 : 4 or the ratio 7 : 14 ? 

4. Which is the greatest, the ratio 6 : 3 or the ratio 10 : 5 ? 

5. Which is the greatest, the ratio 9 : 12.or the ratior 15 : 20 ? 
6 Which is the greatest, the ratio 18 : 36 ot the ratio 9:6? 

7. Which is greatest, the ratio 7 : 8 or 14 : 16 7 

8. Which is greatest, 2 : 3 or 200 : 300 ? 5 1*- or 125 : 150 ? 

9. Which is greatest, 1 : 3 or 18 : 54 ? 9 : 2 or 117 :26 ? 
10. Which is greatest, 2 : 5 or 15Q : 375 ? 3 : 27 or 64 : 576 ? 

In the preceding examples, we have several instances of equal 
ratios, between very different number's. When two ratios, thus 
brought together, are equal, they are s2tid to constitute a froportion. 
Hence, 

A proportion is an BXPRESSION DK^OTING THE SaUALITT BETWEEN 
RATIOS. 

The numbers, or auANTrriEs, which make up a proportion, aed 
called proportio als. v 

The first and last terms are called the extreme terms, or, 
extremes *, and the second and third, or middle terms, are cal- 
led mean terms, or misans. 

As two numbers are necessaty to a ratio, and two ratios to a pro. 
portion, it is evident, that, under ordinary dreumstanees^ there mutt 
be FOUR numbers, or proportiorialg, in evmy proportion. As, however, 
the consequent of the first couplet may sometimes be the same with 
the antecedent of the second, o proportion may exitt with only tbreb 
numbers. Thus, 

3 : 6=9 : 18 and 3 : 6=6 : 12 are two proportions, in the first of 
which, we have four proportionals, and m the second, three, because 
the middle term, 6, is used' twice. Three numbers thus forming a 
proportion, are said to be in continued proportion. Instead of = 
the usual aign ef equality, two colons, or four points, thuSi :: are 
used to fligniQ^ equality of ratios.- Thus, instead of 3 : 6=9 : 18, 
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we write 3 : 6 : : 9 : 18. This proportion is read thus ; 3 has the 
seme ratio to 6, th&t 9 hv to 18 ; or more briefly, 3 is to 6 as 
9 to 18. 

These ratios expressed fractionally are f =V* As these two 
Fractions are equal to one another, it is evident that if I were 
to reduce them to a common denominator, their numerators would 
become equal. Now ($ zliv.) their numerators would be 6x9 and 
3x18. For " each numerator is multiplied into every denomina. 
tor, exce{rt its own,** in reducing Fractions to a common denomi- 
nator. Then 6X^ought to equal 3x18. On trial, we find this 
the case, for 6X9=54, and 3X18—54. And, as tliis will always 
be true, we may conclude that, 

In A PROPORTION, TttB PRODUCT OV THE AXTREMBS, IS EQUAL TO TBB 
PRODUCT OP THE MEANS. 

This principle, we shall see, is of great use in solving many 
questions. Thus, 

11. If 2 yards of cloth cost 5 dollars, what will 6 yards cost ? 6 
yards are 3 times as much as 2 yards. Therefore the price ofG yards 
will be 3 times as much as the price of 2 yards. That is, the ratio 
between the prices, is the same as thdt between the quantitieSy or 
numbers of yards. If we knew both prices^ then, we should have a 
complete proportion. As it is, one term is wanting.- The propor- 
tion is, 

2 yards : 6 yards : : price of 2—^5 : price of 6=$. ... or 

2 : 6 : : 5 : . . . 

The term wanting is an extreme. Now, by the principle jut$t laid 
down, we know that the two means multipKed together, thus 6X5, 
produce just as greiit a product as the two extremes mulliplieii 
together, thus, 2x<Ac wanting term. But 6X5=30. Therefore, 
fiXthe wanting term=30. In other words 30 is twice the wanting 
term. Hence 3^o .=:.15=the price of 6 yards. The proportion is 

now rendered complete, by writing the 15 with it, thus, 

y<ls. yds. $ $ 
2 .: 6 : : 5 : 15 
The same method might bo pursued to £nd any other term that 
should be wanting. Thus, 

12. If ^5 will buy 2 yards, what will $15 buy 7 

As 15 is 3 times 5, -it will buy 3 limes as many yards. That is, 
there is the same ratio between the yards bought as between ths 
prices. Thus, $ $ yds* yds. 

O ! lO II t£ I ... 

But, by the principle above, 15x2=5x tfie wanting term. But 
15X2=30. Therefore, 5X the wanting /erm=30. In other words, 

30 is fice times the wanting term. Hence V=6=the number of 
ytards required. Then the completed proportion is 

9 % yds. yds. 

5 : 15 :: 2 : 6 
which is the same as in the last example, except that the ratio* are 
difierently arranged. 
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So, if the 5 were not known, in tho same proportion, I should 
multiply 2 into 15, and divide by 6 to obtain it ; and if the 3 were 
wanting, I should multiply 5 into 6 and divide by 15. Hence, to 
find an unkfunon term in a proportion, 

If it be an extreme divide the product of the means by the 
other extreme *, ie a mean, divide the product of tup extremes 
by the other mean. 

This rule, for finding, on the princ^>1es ^of proportion, a fourth 
number, from three givemiumbers^ is comnionly called the Rule of 
Three. Jtis distinguished' into two kinds, both comprehended in 
the above general principle. The dijQTerence will be best understood 
after comparing the fellowing examples. . 

13. tf 3 men dig 15 rods of ditch in a day, lH)^y. much would G 
men dig in^the same time ? . 

It lis evideut that the rods Will increase in the . same ratio as the 
men ; that is, that 16 rods has to the ahswer the same ratio, that 3 
has to 6, or 3: 6 : : 16 : 6xl6-i-3=32. -Aw*. 

In thia question tke.more men there are, the more rodgtae dug. It 
is therefore called the case id^^whieh more requires more, and belongs 
to the Rule of Three Direct. 

r . ■ • 

WqEN ONE RATIO.INCREASES AB^ik^OTHEJL mCJUEASESy OR DIMINISHES 
AS AMOTHER DIMINOlHESt THE TWO ABE 13AID TO CONSTITUTE A DIRECT 
PROPORTION. 

14.. If 6 men dig 32 rods of .ditch in a day, how much would 3 men 
dig in the same tame ? 

The rods diminish in the same ratio as the men. Therefore 32 
has to the answer the same ratio a« 6 to 3^ or 

6 : 3 : : 32 : 3x32-*-6=16i Ans, 

In this question, the fewer men, the fewer rods. It is therefore 
called thtcitee in which less requires less, and belongs to the Rule of 
Three Direct. 

15. If 3 men can dig a ditch in 16 days, bow long will it take 6 
men ? 

The more men the quicker the work will be done ; that is, the 
more men the less time. Then if the number of men be doubled, tho 
number of days will be halved, or if the number of men be in^crea^ed 
in any ratio, the number 6fdays will be diminished in the someratioi 
or^ as the ratio of the men increases, the ratio of the days diminish, 
es. The ratio^ then, of 3 to 6, is directly the reverse of the ratio of 
1 6 to the answer. Then, if I turn abiiut, or invert this ratio of 3 to 6, 
making it 6 : 3, it will be the same ifi hich 16 has to the answer. Thus, 

6:3 :: 16:3x16-1-6=8 ^7W. ; 

In this case, the more men the fewer days. It is therefore called 
rtiieease in which mor^ requires less, and on account of the inver. 
sion above mentioned, the rule by which it is solved is called the- 
Bdle of Three Inverse. 

WhE^ one RATIO INCREASES AS ANOTHER DIMINISHES, OR DlMmiSHES 
AS ANOTHER INCREASES, THE TWO ARE SAID TO CONRTITUTS AN INVERSE 
FROFO^TION. 

22 
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16. If 6 men can dig a ditch in 8 days, in how many days wOl 3 
men do it ? 

The fewer men, the slower the work will go on ; that is, the few- 
er men, the more time reqaired. • Then if bat half the number of men 
be employed, the number otdaye will be doubled; or if the number 
of men be dtminiehed in an^ ratio, the number of dam will be- in- 
creased in the same ratio ; or as the ratio of men dumnislies, the 
ratio of days increases. The ratio then of 6 to 4 is exactly the 
reverse of the ratio of 8 to the answer. Then, if I inreit the ratio 
6 : 3, making it 3 : 6, it will be the sama which 16 has to the answer. 
Thus, 3 : 6 :: 8 : 6x8r*-3=16 Ana, 

In this cade, the fewer men, the more dayg. It is therefore called 
the case in which 2e«s require more, and belongs, like thelast'f.to the 
Rule or Taaxx Invebse. 

Two rules are unneoessury for the two cases, but we have explained them 
minutely in order to render the pupil's ideas clear on the subject of two cKasses 
of questions, which he would otherwise perceive fb differ, ^i^thout, perhaps, uu 
derstanding why. "■ * . 

The only- difficulty which the f upil jirill now have, in 
the solution of problems by proportion, will -coi^siet in 
arranging his tliree giren numbers in their proper order. 
He will see that there are two patios, in one of, wjiich 
both terms are given, and in the other of whichi only one 
term is given ; the wanting term heing the answer. Of 
this incomplete ratio, then, let him set down the given 
term in the third place, to stand as one of the means of 
the proportion^ He will always know this term because 
it willbe, of course, of the same nature with the answer - 
The remaining two numbers form the complete railo ; 
which is to be set down before the last mentioned nwm^ 
6cr, making the smaller term the consequent, when the 
answer is to be less than that number, and the antecedents. 
when the answer is to be greater than that number. 

[We have omitted the CQEnmon rule of three as unnecessary, anid as calculated 
to draw off the mind of the pupil from the principles of proportion. ■ If there 
be any advantage ia exhibiting ttiis mode, when we have the simpler and mo^c 
natural one of analyisi^, it must surely consist in keeping these ■ principles' iii. 

view.], . • 

• « ^ . 

17. If 73 men consume 235 barrels of provisions in a certain time, 
bow many barrels w.ould^ 365 men consume in the same time ? 
Proportion, 73 : 365 : : 235 : . . . . Ana, 1,175. 

Since the answer is found by multiplying 235 by 365, and divid- 
ing the product by 73,^ the pupil will perceive that the process is the 

same as it woaM be to multiply 235 by the fractional ratio %^ 
' (§ XLviii.) "Nctw this fractional ratio may be reduced to the whole 
number 5. So that 5X^35 will produce the answer. 

18. If 18 banels of flour co«t 169 dollars what cost 12 barrels ? 
Proportion, 18 : 12 : : 162 : Ans^^'lOS. 
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The fractional ratio here would be |f =|, and |Xl^58= 

108 Ans. 

Hence, it will often abbreviate the process, to 

Express thb given complete ratio fractionally, reduce it to 
ITS lowest terms, and multiply the remaining term ry it. 

.19. If 12 loads of wood cost 51 dollars, what cost 14? Propor- 
lion 12 : 14 : : SI : . . . .' An9. 59| dolk. 

Ratio H=^ and i X51=J V *=' V "=^6^. 

Hence tbcf pupil will perceive, Uiat he may 

Reject common tactors from tiu: first and third termsjBbfore 
progeeihng to find the answer* 

20. If an army 4>f 6^,153 men require 22,051 barrels of provisions 
£6t two months, how Qiuch wbulfl a compaiiy.of 100 men require ? 

.'Thys, ratio ^^fj^, and V*|fff^«'=R»H''*=33i. 

21. If a man's wages are 75£. 10s. pr» yMon, what is that for two 
(calendar) months ? Am. 12£. lis. 8d. 

, NoTS. When there «re compotind nnmberS^ the lower must be <inade firac- 
tions (vul^ or decimal) of the higher, or the higher mxist be reduced to the 
denomination of the lower. Also, both the tenns of the first ratio^must be of the 
same denomination. • The answer wilibe^f the denomination of the third term. 

.2*2. A ffoldsmith soULs^taBkaid f<>f £8; 12, at <s. 5d.pr. oz. 
What did It weigh 7 A; 2 U). 8 o& 5 dwt. 

23. Bought 8 chests of sugar, each xTttighiaff 9 evt. 2 qiv^ &t 2£ 
58. pr. cwt. What did they covHb to ? A. £171. 

24. How long can I board far d9£ 32 ; 10, at 19s.- 6d. per week ? 

A.,1 veff!,' 

25. If 2cwt.3qrs.^l:lb^of8i|gar o«it6je is. 8d., whiEt eost35 
C3rt..l qr.? A. X731 , 

26. A man failing was only able to pay 13s. 4d, o» a pound. How 
mueh -could he pay on a debt of £3^475 ? A £2,316 i 13 ; 4. 

27. Jf & man's yearly income be 208ie. Is., what is that p«r day ? 
^ .A.lls.4d.3|qr8. 

28. A man failing in trade finds that he caa pay only 1^.00 on 
on tfvery $3.00 of his debts. How much can he pay oh a debt of 
$25.00. A. f 15.75. ' 

29. A man failing can only pay i3£ in 15£ of bis debts. .Hqw 
niueh can he pay qn « debt of £17 ; 15. A. £15 ; U ; 8. 

30. A man failing, can only pay 17s. on a pouo^ $iiow mu^ 
can he pay on 147£. 148. A. £125; 10 ;. 10; 3J, - . 

31. Aman fkiling in trade, givss up his property, amofliiting to 
91,020.20 to his creditors, to whoin be owes the fiaJlQwing sums : 
vii., to A, $1,680.60 ; toB, $50(^.00 ; to C, $750^90; to^), $1,000; 
to £, $230.00. How much d^^s he pay 00 a doliar, what does he 
pay each creditor, and what was the loss to t|M whole together ? 

Ans. $OJ25 on a dollar. • To A, $400.15 ; to 0, $125.00 ; to C« 
$187.55 ;^to D, $250.(M) ; (o £, $57.50. Total loss, $3,060.60. 

32. If $7,200.00 will hay 3,600 bu. of wheat, what wiU 61)0 bq. ' 
cqft? A$1,2QO,OQ. » ' - 
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33. If a staff 6 ft. long cast a shadow 9 ft., what is the height of 
a tower, which, at the same time casts a shadow 198 ft. 

A. 132 ft. high. 

34. If 12 horses eat up 30 bu. of oats in a week, how manj bu . 
wil! 45 horses eat in the same time. A. 1 12( ba. t 

35. Bought apiece of cloth for 948.27, at the rate of f 2.38 for 
every 3 yds. What yr^ the nunber of yds. ? A. 40 yds. 2 qrs. 1 j- na . 

36. li* the wages of 15 weeks amount to ^64.19, what is a year'iv 
\7ages at that rate .^ A. #222.525. 

37. If a mtn is 5 days on a journey, traTelling 12 hours a day « 
how loDg would he be going the same distance, travelling 10 hours 
a day? A. 6 daya», 

38. If 12 men build a wall in 20 days, how many will do it iq 
3 days? A. 30. , 

39. A bvlding was finished in 8 months by 120 workmen ; but 
boJQg destroyed by fire, ft was necessary to rAuild it in 2 months. 
How many men did it take 7 A. 480. 

40. If a field wiil pcMtsre 6 cowa 91 days^ jbow long will it pasture 
51 cows? A. 26 days. 

41. If a man performs a piece of mrork in 15 days, when the day^s 
-are- 12 hours lon^, how many days wiU it employ lum,' when they are 
iO faoofs long 7 A. 18. * < . 

42. 2,000 soldiers, having provision to last them, at an allowance 
of 14 oa. a day, 12 weeks, fiind -on examinatioB that 105 bfrrels, con- 
taining 200 lb 6ach are wholly tailed. What must hi thf daily 
allowance to each maOi that, the remainder may last the sam^ time ? 

A;12«. 
. 43. G5 men are in g;aft'ison, with provision enoogli &r ft months. 
How many must leave the garrison that the same provision may 
last those who remain, 5 mo. 7 A. 890. 

44. If 1^100.00 gain ^6.00 interest in ayeai^ what prineipfl will 
gain the same in 8 mo. 7 A. ^^50.00. 

45. If $5.00 will pay the ftei^t of 2 ewt. 150 miles, how fiur may 
15 cv/t. be carried fdr Uie same money ? A. 20 miles. 

46. Howmany men will finish in 3 days, what would take lj5 men 
eO days. A. 100 men. ^ 

47. If f of a yard of cloth cost /^ of % dollar, what 
cost f of a yard ? A. ;Jf f of a.dollar=$0.4'»|. 

Note. M^hen Fractions occiir they itrc to be tr€aBi.ted 
according to thc^ rules for multiplying and dividing that 
class of mimbers. Perhaps, however, the mode of solv- 
ing questions of .this kind by analysis is h^t, 3lfy anal- 
ysis, the above question is thus solved. If f cost ^, ^ ' 
will cost half as much, that is -^ \ and f , or a whole yardj 
&%, Then, if a -yard cost Jf , | of a yard will cost an 
eighth as much, that is, ^V? ^^^1 f i three times as mitch, 
that is iff. 
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48. If ^ a pound of su^ar cost \^ of a dollar, what 
. cost 17f lb. ? A. $32tV=I32.266|. 

49. If li of a lb. of su^r, cost i^ of a sMQiiig, what 
will ii of* lb. cost ? A. 4d. 3jf f ^ qra. 

50. If f yd. cost 4£., what cost X o^^& ^^ English? 

- A. 17s. Id. 2f qrs. 

51. If I cwt. cost 3|£., what coat 9| lbs. l A. 6s. 3^d, 
5^. A man owning | of a Vessel, sold f of his share 

ifor $956.00 what was the vessel w:6rth ? A. $1,794;375. 
53. If 34 cwt. of iron cost $14| what is that pr/ cwt. ? 
'"'-*•• A. i4T^VV=*-W.07f. 

64. If I of a yd. cost |£., what cost t^x of an Ell Eng- 
lish. A..£J||-a=178.2t»td.. 
55. If 7f lb. ofbutt^r cost H^t^, what cost 27}- lbs. ! 
- . ' '' . ^. 5$iHi=85:30f If- ' 

.' 56. If by travelling 125-* hours in a day, a . man per- 
forms a journey in 7|^ days, how long will it take himt a( 
the rate of 9^ hours a day ? A. 9^|| days. 

57. If ^ of a yd. cdst $4f , what cost 17| yds. at that" 
rMe? A.i|178.38|. 

■b% A man sold 51 t\ cwt. of sugar for $&87i)0 'Wliat 
wquld J[7| cwt. cost ? A. $198.19f jf . 

59. Ifr } bu. of corn codt {(, what cost 1| bu. at that 
rate. A. $0.95/^. 

. . T56. If f of a barrel of flour cost If £., what cost 43f 
, , barrels ?- A. 93£. 9s. 7d. 2f qrs. 

. > NOTIQ. When examples eontaining JPraMions are lolved by proportion, and 

4 the first term, or that by which & H nee^aary to dividA, ia a faction tJiis terra 

may be inverted and Used as a multiplier (( ili. Rvde ii.) 

61. If 1^ of a bushel cost y^^ of a dollar, what cost 1* 
bushel. A. g0.56j. .. 

62. If tH cwt. coet gj^f,, what cost 1 cwt.? A. $93|. 
. 63. If I yd. of silk cost g|f what cost 60. yds. ? 

, * A. $31^5. 

64. If j\ cwt. of sugar cost $^, what cost 40 cwt. ? 

'' • . ■ , A. J82.27f 

• • 

.' ^ XCn. Fellowship, % ani^ils^ Imfi been already ^xplainod. 

(^ XLix.) Examples in Sjknple JfeUowship m^y also be solved by 

A^I^e Proportion. No particulfir rule is necessary. 

> 3. A, and B purchase goods in oompaoy, A laying out 8350.06, 

^aiid B, $470.00. They gain $250. How much should each have ? 

Ane, A, 9106.70?-f- B, $143,293— 

S2* 
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3. Three merchants trade, A fiirnishing $240^,8 $360.00, and 
C, 600.00. They gain |^335.00. What is each one's share ? 

Ans.A'B 1(65.00. &8 $97.50. C's $1^.50. 

3. Foot men trade, A fumishinff $140.00, B, 260.00, C, $300, 
and D, $100. They gun $307. What i» each one's share 7 

Ant. A's, $53,725, B's $99,775, Cs $115,125, D's $38.a75. 

4. A and B trade and gain $100.00. A tarnished $640.00 sibck, 
and B, so Ipueh that he mast 'haye §60.00 for his share of^galn. 
What amount of stock did B iomish ? Ant. $960..0O. * ^ 

5. A, B, and C traded. A furnishes $140.00, B, $250.00, and 
C, 120 yds. of cloth «t cost. They gained $230.00, of which $100 
feU. to' C as his share. >What wa:s the cost of 0*s ch>th .per yd. ^ 

Ant. $2.50 per yd. . 

6. In a trading company, A pats injl 75.00 isaiMI?^, B, $200.00, 
and C, $500.00. . They lose $250.00. What is ea6h one's loss ? 

'Afu. As $50.00, B's $57U42|, C«b $142*6574. 

In the same mamrar, mtxiey or property, which is to be shared in l^^^ven ra- 
tio by several individqala, may be diyided. This c<MDpreheQdsthe dirnnon of «n 
inadVent debtor's estate, the (U8tribation-6r prize mone^ dividijig an inheritance 
among heirs in a given ratio, the assessment of taxes, «c. <fte.. It wiU be observ- 
ed that all these calculations may bemade anaJtyticaJiy, as well as'by proportion. 

7. A captain, mate and 20 seameb took a pri^e worth. $3,501.00, 
of which the captain takes 11 shares, the ma(e'5 shares and each sal. 
lor 1 share. What must each have ? . 

Ant. Capt. $1,069.75. Mate $486.^5. Ea^h sailor $97.25. 
"S. Divide the number 360 into parts which shall be to each other 
as 2, 3 and 4. Ant. 80 ; 120 ; 460. 

9. Three persons share $600.00, so that the second has twice as 
ttttch ABB the first; and the » third, twice as much as both first and 
second. How much has each ? 

^n«. First $66,668$. Second ^133.333^. Third $400.00. 

10. A bankrupt gives 4ip his whole property $600.00« to his cred. 
itors, to whom he stands indebted as follows : to A, $780.00 to B, 
$460.00, and to C, $760.00. What is each creditor's share ? 

Ant. A's, $234.00,- B's $ 138.00, Cs $228.00. 

Note. 1h practice, > it is costomary tu find first how much the bankrupt can 
pay on a dollar, and in speaking of the amount of the deficiency, it is customary 
to SAj he p1»,y8 so much on a d<^lar J or sometimes so much per cent. Finding 
, what he pays on 1 dollar, and ajfierwards on a larger debt, is evidently not pro- 
portion, but analysis. . '^ 

11. An insolvent givetf up property to the* amount of $1,557.50, 
to be divided among the fi>Uowing creditors ; A, to whom he owes 
$300.00; B, to Whom $1,100.00; <?,*toTi^hom $1,150.00; D, to 
whom $505.00; E, to whom $S^.OO ; and F, to whom $35.00. 
At what per ct. does he pay, howmuch oft a. dollar, and how much 
on each debt ? Ant. 50 per ct.ciSO cts. on a dollar. To A, $150.00 ; 
to B, $5^.00 ; to C, $575.00 ; to D/ $252.50 ; to E, 12.50, and to 
F, $17.50. 

12. A certain rich man left $243,000 to be distributed among 7. 
children, of the following ages, 3, j5, 7, 9, 11, 13 and 15 years re- 
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spcotively. The third and fifth are sons, the restdaaghters. They 
are to share in the ratio of their ages, except that the males are to 
share in twice as great a ratio as their ages would allow. What is 
the share of each ? Ana. The shares arranged in the same ot^ are, 
$9,000 $15,000 $42,000 $27,000 $fi6,000 $39,000 $45,000. 

13. Frederick, William, Thomas and Henry were to share an es. 
tate of $54,000 in the ratio of the numbers of the letters in their first 
names. Howmueh hai each ? ^tm. Frederick, $18,00 ; William, 
$14,000; Thomas, $13,000; Henry, $10,000. 

14. Bat it was proved in court, that Frederick used to sprtl his 
name without a k. ' So his share was diminished, and the others 
increascNd. How much did he lose by spelling his name without a k, 
and how. much did^e others^gain 7 

An9. Frederickio«t$l,384.6i5fV; William gained $538,461 tV; 
Thomas gained $461.538 r\ ; and Henry gained $384 615/^. 

A Tax is a sum ofnion^ required of iadividuals by a government, for the use 
of the nation ; or by a town, conntj, societjf,- or corporaiiQD, for the purpose of 
defraying the expenses of the whole, in their collective capacity. A tax is some- 
times imposed by government, of a-small sum upon eveiy male citizen above a 
certain e^e, and this being the same to all, and not varying with the amount of 
an individual's property, is called, cL4ax of ao much aheady or, ff «o mucA a poU / 
the Word jpoW, meaning Acad. This is^ommonly abbreviated into the more con- 
cise expression poll-tax. In some States no poll-tajc is allowed. . Other taxes 
are usually rated or aaqesstd. on property. Property is of two kinds, real and 
personal Real property, or, .as it is usually called, ttal eatatei .consiste of posses- 
sions, which are fixed aad immoveabte ; as lands and buildings. Per8(«al.pro- 
perty, comprehends all. other possessions. Which, of coui^, are moveables \ as 
furniture, j&eets, moneys cattle, &c. Taxes-are assessed on property, both real ' 
and personal -When, Uierefore, no particular kind of property is mentioned, 
property generally, or, of all kinds, is understood. In order to assess a tax of 
this kind, then, or, in other wdrds, to apportionor rate it justly among the^di. 
vidafls-of a town or society, we must have a list, or inventory of all the property, 
both real and personal, on which it fs to be assessed. If there is likewisea poll- 
tax included in th^ whole ^xnoont given, we must aliao havrthe whole nuifiber *f 
polls, or rst^ble heads, or persons. We miwt then find the amount of -all the 
poll-taxes, or the whole polt-tar, which we must subtract from the tohole givers 
tax, and tjie remainder is tcTbp assessed on property. It is the most expeditious 
method of making this assessment, to find the texes on Jll.oo, 82.00, wM) <&& 
up to 89.00. Then the taxes on 810.00, 820.00, .830.00, «fcc., up to 890.0?i Then 
on 8100.00, 8200.00, ^c, vp to 81,000.00, and if the town or society be very 
wealthy,.on »2,000.00, 83,000.00, <fec;, up to 810,000.00. . Arrange these laxes in " 
a table, and then from the inventoiy, knowing each one's property, his tax may 
be taken out of the table, without the trouble of calculation. It is convenient, 
likewise, to arrange the polls, fi-om 1 (o 10, on one sid^ of the table. This is 
obviously an analytic process, as, in fiict, are most of the prai^cal operation's of 
men of business. We will illustrate this method. . 

15. A town valued,' by inreiitory, at $97,595.50, raises a tax of 
$44155.82. There are 630 polls, and the individual poll-tax is 
$0.40. Find the tax on a dollar, and form arable' as above directed. 

630x 40 v_. $252.00, amount of poll-taxes. Hence, $4,455.82_ 

$252.00^$3,903.82 is to be assessed o^^roperty. 'Tri%%^jf=M 

—tax on $1.00. From this. we easily fcrm the 
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TABL£. 



i 

1 

2 


• 


• 


• 


• 


f 


? 

1 
^ 


f 


1 


f 


i0.40 


•l.OO 


•0 04 


i 10.00 


i0.40 


•100.00 


•4.00 


•1,000.00 


•40.00 
80. "" 
120. " 


0.80 


2-". 


0.08 


20." 


0.80 


200." 


8." 


2,000." 


3 
4 
6 
6 
7 
8 
9 


1.20 
1.60 


3." 


0.12 


30." 


1.20 


300." 


12." 


3,000." 


4." 


0.16 


40." 


1.60 


400." 


16." 


4,000. « 


160- « 


2.00 


.6.'* 


.0.20 
0.24 


60." 


2.00 


600." 


20."" 


6,000. " 


200." 


SI.40 


6." 


60." 


2.40 


600." 


24 " 


6,000. " 


240. " 


2.80 


7." 


0.28 


70." 


3.80 


'.TOO. " 


28." 


7,000. « 


280." 


8.20 


8." 


0.32 


80. " 


S.20 


«00. " 


32," 
36." 


8,000<« 


3?0. ". 


8.60 


9." 


6.36 


'90." 


8.60 


900." 


• 9,000. " 


366." 


4.00 






• 




V ■ 


10,000." 


400." 



=r • 



16. From thu table, find the taxee on the folkowing penona. A, 
property, ^7,000.00 real, $800.00 personal ; pa^a for 3 polls : B, 
property, 99,0()e.OO real, $7,00.00 personal ; pays for 4 polls : C, 
property, $6,000:00 real, $900.00 personal', pays for 1 poll : &nd 
D, property, $15,000.00 real, $1,100«00 personal; pays^fdr 6 polls. 
A's whole property=$7,^0. - ' ' 

Tax on $7,000.00 $280.00 . 

." worn -.....: 82.00 



A*s whole tax on property, ..... $3112.09 
3 polls at $0.40 each, 1.20 

A's whole tax, .-,-,...- $313^0 
In like manner, B's=:^d89.60 ; C*6 $276.40 ; and Ve $646.40. 

17. Assess the tax on the following persons, hy the laat table. 
E, whole property^ $900.00, pays for 2 polls ; F, $@}0.00, pays for 

1 poll ; 6, $750.00, pays for 3 polls ; H, $323.50, pays for 1 poll ; 
I, $270.25, S| polls; J. $300.7^, 2 polls.; K» $175.25, 1 poll; L, 
$643.00, 1 poll ; M, $471 .50, 2 polls ; N, $bS3.75, 3 polls ; O, $543. 
75, 2 polls ; and P, |975.00, 4 poUs. 

18. A town is yalued at £298,769.50, and Is taxed {^177.89. 
There are 675 poUi, taxed jg0.30 each. What is the tax on a dollar ? 

An9. f0.02 QuIl.OO. 

19. Foim a t^ble from the last example, and find the taxes of the 
following persons. A, property, $3,125 75, Spoils; B, $936.00, 

2 polls ; C, $540.00» 3 polls ; I^ $900.00, 8 polls } £, $1,500.25, 

3 polls ; F, $763.00, 4 polls ; 6, $300.00, 3 polls ; H, $984.00, 3 
polls ; I, $1,700.00, 4 polls ; J, $1,125.25, 6 polls ; K, $727.50, 5 
polls ; and L, $1,384.00, 5 polls. 
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COMPOUND PROPORTIONS. 

MENTAL EXERCISES. 

§ XCIII. 1. li^ men can mow 16 acres in 4 days, how many 
ecres can 5 men mow in 3 days 7 

3. If 2 barrels of provisions will last % persons 4 months, how 
long will 5 barrels last 9 persons ? 

3. If a man can travel 73 miles in- 6 days, travelling 6 hours a 
day, how far cin he travel in 8 days, travelling 2 miles a day. 

4. if a man can shingle 5. hoases in 5 months, labouring 10 hours 
' a day, how many houses can he shingle, in 2 months, labouring 15 

hours a day ? 

5. If 3 men build 13 rods of wall in 5 days, how many men will 
be able to build 16 rods in 3 days ? 

6. If 7mendig3rrod^ of aditchinS days, how many men will 
it take to dig 37 rods in 9 days ? 

7. If a box of a certain depth, and 4 fl. long and 3 ft. wide, con- 
tain 34 pecks, how long mjist a box of the same depth, and 4 ft. wide 
be, to contain 40 pecks ? .. 

8. If it take 3 yaifds of cloth that is 7 quarters wide to make a suit, 
how much that is '3 quarters wide will it take to line it 7 

9. If 5 men can-do a piece orwork in 8 days, working 5 hours a 
day, how many hours a day must 10 men work, to do-it in 10 days 7 

liBt the following be written. 

10. If 30 laborers wUl clear .60 acres pf woodland In 3 months, 
how many acres will 35 laborers clear iA 6 months 7 

* ANALYTio Solution. If 20 men clear <>0 acres, 1 
man, in the same time, will cle^ -^-^ as muchs=|f =3 
<acres. If he clear 3^ acres in 2 lAonths, he will clear |%s 
much in 1 month =| acres. 35 men would clear 35 times 
as mucii in aTnonftU=535Xf=^i«, and in j6 months, they 
would clear 6 times as mtich=a6 X » | » *= «! « skSI 5 acres, 
Arts. 

' By proportion, the process is as follows : 

It will be -observed, that the answer is a£fect9^, both by the num. 
ber of the men, and by the length - of time they W4^k. Suppose lire 
find what the answer would :be supposing they worked the same 
length of time, that is 3 months, in each cas^. The number of men 
will, then, be the only circnrastahce oh wliich the answer depends, 
and the question becomes one of Simple Proportion, stated tlHis, 
men men acjres acres 

20 : 35 ::. 60 : •**=6OX85-i-3O=105 acres. 
It seems, then, that the 35 men will clear 105 acres, while the 30 
are jclearing 60 acres. But they have, likewise, more time to work 
in, and the question now is, if they wUl clear 105 acres in 3 months, 
what will they clear- in 6 ^nontfaie ; stated thus^ 
months- months lucres &cres 

2 : 6 :: 105 :*«*«*= 105X6-^35=315 acres. ' ^ 
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This answer, It will b<- peTCoi^ed, is the sanie as that found liy 
analysis. A little observation will show that the original third term 
60, has been multiplied bj both the second terms, 36 and 6, and 
divided by both the first terms, 20 and 3. Both the multiplications 
were not, it is true, performed at the same time, nor both the divi. 
sions ; but first came a multiplication by 35, and then a division by 
20, and then another roultiphcation by 6, followed by another divi- 
sion by 2. But, bjr the rules for composite nambers, it is evident, 
that the eflfeot would have been just the same, if we had multiplied 
at once, by the product of the two multipliers, and then divided By 
the product of inetwo'divisors. Thus, 

35x6y60_ 12600 
20x2 -"To^-^IS. 

This expression may be simplified, by rejecting equal factors from 
bpth divisor and dividend, which. is, in fact, redifcing the fraction 
to lower terms. It will then be 

The two proportions, above, may therefore be comhijied intO'One, 

and 60' made the eomm§miiiutA term to both the ratios, of Qme and 

ef men — ^Thns, 

20 man : '85 men > . . ^ .;,>^ , »««* --j-^„ ' 
di9<qiiha: 6montiia{ :: 60 acwa .»••# acres. 

We see, that the ratio of 60 acrep te the answer, is dependent on 
two other given complete ratios. The question, then> might be 
served dtfierontlv still, hy e mfmwing each of tk( e&mpiete given ratios 
fruetismMyt am mmii^ffymg ike r$tmMng term by them eueeeeeive^ 
ly. Thus, 

f|==;,iiiid|^=sS. Therefore, 
7 ^3 <6e • . - 

4 =' ■■ '■ .• 

The ratio of the third term, to the answer, is made'lip of jNiveral 
eimplt rt^Uoet miiltiplied together, or eomipoiMLe^ an<^h6fteiiilk*ki 
called a coMrouNi) rayio. Thus, in the lairt example, 60 has to the 
answer, a compound ratio o/ the times and the men, A propgitibii, 
in which compound ratios occur is called a Compound pRoroaTmir. 
A proportion cont isting of Simple raOas, is called a SmrLE Phopqk- 

tlON. 

11. If 64 men can dig 2t cellars, whichiare 24 ft. long, 18 ft. wide, 
and 16 ft. deep, in 36 davs, working S hours a day ; how many men 
will it take to dig 48 cellars, which are 54 ft. long, and 30 ft. wide, 
and 13 ft. deep, in 10 days, if they only work 6 hours in the day ? 

We will exhibit in detail the maimer of statine, and aolving this 
oaestion by proportion. There are a number ot circumstances, tif- 
Mcting the answer. But we wiliest inquire how many men it wocUd 
take, if nothing but the numbbr of cellars were concerned. The 
qvestion, then, would be, if 64 men can dig 27 cellars, hew many 
men can dig 48 cellars in the same tune?. 

JtfSvre cellars will require more men. By Simple Proportion 
27 cellars : 48 cellars : : M men : *** men. 
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Next, we will find= how many it woald take, if nothing but the 
LENGTH fif the cellars were concerned. The question, then is, if 64 
men can di|^ cellars, 34 ft. long, in a certain time,, how many men 
can dig similar cellars, 54 ft. long, in the 'same time ?' 

More length will require more men. By Simple Proportion 

24 feet : 54 feet : : 64 men : *** men. 
Next, we will find how many, if nothing but the width were con- 
cerned. The question, then is, if 64 men dig cellars 18 ft« wide, 
how many men will dig similar cellars SO ft. wide ? 
-More width will require more men.. By Simple P^opoiAion 
18 feet : 30 feet : ; 64 men : *** men. 
Nextf We will fipd bow many, if nothing hut dbpth were concern- 
ed. The question, then is,* if 64 meii dig cellars 16 feet deep, how 
many men will dig similar cellars 13 ft. deep ? 
Leoo depth will require leee men» By Simple Proportion ^ - 
16 feet r 13feet : : 64 men : »*♦ men. 
^ Next, we will find how tnunyyif nothing Jbut Me number of days 
were comerned. The .question, ttrenis, if 6,4 men .dig cellars in 36 
4iiySf how many men will dig simiiar cellars in 10 days ? 

Le$8 days wiU require more men. By Sim^e^ ftroportion 

10 days : 36 days :" : 64 inen : *** men. 
Next, we will find hoW many, if nothing but the hours in a day 
were concerned. The question, then is, if 64 men dig cellars by 
• workings hours a day, how many men will dig similar cellars, work- 
ing 6 hours a day. Lees hours will require more men. 

By Simple Propor^on 6 hours- : 8 hours : : 64 men : **» men. 
• All which may be collected,, a^ in the last example, into one 
statement, thus : - 

27 cellars : 48 cellars 1 ■ 

• 24illettgthi541l,Jength 

18 ft; width :3a ft. width, l ca *»* ^ 

16 ft. depth : 13 ft. depth )^ ^'^ ^4 men : *♦* men. 

10 .dayi : 36 days 

'6 houra t 8 hours 

Multiply together all the consequents, in the complete ratios, ap 

biefore, and 64 by the product. 48x54-x30xl3X36x8x64=18 

632,640,160. This must be divided by the product of the antece' 

dents. 27X24X18X16x10x6-11,197,440. Then ' VVWrV. V <> 
=1,664 iln«. TiioTI^iF 

This is the method by proportion. Its principal disadvantage 
consists in the prolixity of the operation, when there are many ra- 
tios to be compounded. The process becomes, shorter if we express 
each ratio fractionally, reduce it to its lowest terms, and finally mul- 
tiply them all together with the third term 64. . 



2(7; 48=11= V 
24:54=|f::=f 

lg:30=H=cf 

Multiplying al 
" :I8X 



16 : 13=11 
10:36=H=y 

6:8=|=f 
these we have 



16X9X5X13X18X4 3 , «...,_, 6«4 

9X4X3X16X«>«3 ^ ^tVks; — 1 >W4 
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Thitf is sotAetimet called thd method by JRaHos. It is recommeDded ibr prac- 
tice, in preference to anjf othety particularly with the following modifications. 

Let the thifd tenn, (or antecedent of the incomplete ratio,) be 
written do^n, with all the second terms, (or consequents of the com. 
plete ratios,) as Victors in the numerator of a Fraction, connected 
by the sigrn- of Multiplication ; and all the first terms, (or antece. 
dents of the complete ratios,) in the same manner, for a denomin.a« 
tor, thus, 

I 1 

«^ 64x48XMX30xi3x36X8 

37X24x18X16X10x6 -. ^ 

1 1 1 1 1 :» 

I • 

Now obsorre wheiheranjterm in the Numerator has a common 
factor with one in the denominator, and, if so, divide both by that 
factor, and place the quotients directly under or over the terms divid. 
ed. Thus, 27 atid 54. may each be divided by 27. I accordingly 
divide and place the quotient, .1> under 27, and 2, over 54, In the 
same manner, I proceed with 24 and 48; 18 and 36; IS and 64 ; 
and 10 and 30. I then 809 that the factor 6, in the denominator, 
and the quotient 3 over 30, may be divided by 3. I, therefore, di. 
vide and place the quotient 1, A'step bi^er .stiiU and the quotient 2, 
under 6, like the others. I then see a 2 over 54, ^d also, a 2 under 
6. I div^e these, and put down tl^ quotients, (1, in each oasei) like. 
the 1 oyer 30. 

ThQ wliote Denominator is now exhausted. . Each of its factors 
has become 1 by division, and consequently wHl not affect the Quo-, 
tient, .or value of the Fraction. Taking, therefore, the last ol^tain- 
ed favors in the Numerator, ^which are of course, those which 
stand highest,) and mnltiplying them (rejecting Is) with the terms 
unaltered by 'the process,' (viz. in this case, the 13 and Q) we shall 
obtain the answer. Thus, * ' ' 

4X2X1*3X2X8=1,664. iln*.. as before. 

We have been particular in explaining this raodei because it is 
usually fMUh the Bharteit, and is tunor Utnger than any other. It 
also saves the trouble of a regular statement, for each ratio may 
be taken, (after the third term is written in the Numerator^) ai^ 
written by itself, one term in the Numerator and the other in the . 
Denominator, according to the direction given in Simple Proper- 
tion. 

Analytic Solution. If it take 64 men to dig 27 
cellars, it will take ^' as many to dig 1 cellar ; that is, 
it will take f 4- men* If it take |4- ^^ ^^g ^^^ ^ ^t. long, 
it will take -ix ^^ many to dig one 1 ft. long ; that is, it 
wiU; take /iV^tV i^en, If it take -^ to dig one 18 ft. 
wide it will take ^V ^^ many to dig on6 1 ft. wide ; that 
is, it will take rftT^^^Tt^ men. If it take -yfy men to dig 
one 16 ft. deep, it will take ^ as many to dig o^e 1 ft. 
deep; that is, it , will i^\e ^j^^^^^^^j^ men. If ^^V^ 



^ • 
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w *^)U dor it in 36 days, it will take 36 times as many to do 

••itia one day ; that is, it will take, jItt^^iV nien. If 

«^*Vill do it in a day of 8 hours long, it will take 8 times 

f '^ tbany to do it in a day of 1 hour long ; that is, it will 

lake ^ men. 

Now if /t ^^% 1 cellar, it wiU take 48 times as many to 
dig 48 cellars ; that is it will take W = Vr ^^n* If it take 
V^^ when the length is 1 ft it will take 54 times as many, 
when the length is 54 ft. ; that is, it will take ^\Y =^6. 
If it take 256 men, wheii the width is 1 ft. it will take 30 
times as many, when the width is 30 ft ; that is, it will 
take 7,680 men. If it take 7,680, when the depth is 1 
ft., it will take 13 times as many, when the depth is 13 
ft. ; that is, it will take 99,840 men. But if 99,840 do it 
in I day, it will require only the tenth as many for 10 
days ; that is, it will require 9,984 men. If it require 
9,984 men, when the days are 1 hour long, it will re- 
quire but the I part as many, when the days are 6 hours 
long ; that is it will require 1,664 men* * Ans, as before. 

By the analjrtie method, the pupil will perceive that we take each 
term in the given or supposed case, and find what the aafiirBr would 
be, if that term were made 1. We then, consider what the answer 
would be, if we increase each term separately, from 1 to the num- 
ber in the case required to be solved. The teacher should make 
this clear by illustration and he should require his pupil to find many 
answers by analysis, for the purpose of mental discipline. For com- 
mon practice the mode recommended before is best. The pupil will 
observe, that, by the analytic method we sometimes obtain, in the 
course of the process, expressions for thinga which can, actually, have 

no existence ; as, for instance, y^- of a man, in the last example. But, 
he should reeollcctthat by this expression is only meant 7V of the 
Za6our of aman, aad fiM»t of a man*s person. Similar explanations 
may be given in all cases, where these quantities occur. 

As we were speaking iust now, of supposed and required cases, contained in 
a question, it may be well to notice the distinction. It will be observed, that, in 
the last example, is contained a case complete in every term ; viz. Uiat " 64 men 
oan dig 27 cellars^ 24 ft. long, 18 ft wide and 16 ft deep in 36 days, working 8 
hours a day:** This ia-complete in every terfn, because every number conoem<> 
ed is given. TbSs is the supposed case, or supposition of the question. In the 
same question is contained another case, incomplete in one term, which term is 
required to be supplied ; and hence, the case is called the requirt^ ease, or the re- 
quisition, or the demand of the question. In the last example, the requisition 
or demand is, " hoto many m^n can dig 48 cellars, that are 64 feet long, and 30 
, feet wide, and 13 feet deep, in 10 days, working 6 hours a day 1". Every term 
in this case is complete except the number of men, v^ch is rsgitctVed^ or dt-, 
manded. 

The terms of the supposed case are called tssms of suffositiok. . 

The terxQs of the required case are called tebms qfIbbmand. 

23 
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NOTB. The expression "required ease," is not strictly proper, since i^m 6n9f^y 
term h required, its conciseness, however, recommends it to use, and if ft is ori^ - f ^ 
derstood^ notfaJng more is necessary. • *' ,*.#;'«»« 

Prom the preoeding we derive the foUowing rules : ^'^^"^ 

I. BY PROPORTION. Arrange bach complete ratio, by tIhi^'a • 

BIRBCTION8 |N SIMPLB PROPORTION. CoiIPOUlVD THESE RATIOS, BT HVL,^^'* * *^ 
TIPLTINO ANTBCBDBNTSTOOETHEB, ANDCONSEQITESTBTOQETHSR. ThR * «' 
RESULT WILL BE THE RATIO OF THE REMAINING TERM TO THE ANSWER ; 
WHICH OBTAIN AS IN BIMPLE PROPORTION. 

Of thi* rale we have tlie folio wing abbreviations. 

I. Express each complete ratio FRAcridNALLT, ana reditcb it 
TO its lowest terms. Find thb continued prodoct of all the re- 

DUCBD ratios and THE RBMAININO tf^U, . Ot, ' 

II. Write the third term, and all the coNSEauEKTS of the coM' 

PLETE ratios AS FACTORS IN THE NUMERATOR OF A FRACTION ; AN1> 

under them all the antecedents, as factors in the denominator. 
Reject common factors from the numerator and denominator. 

UNTIL no more can BE FOUND, WRITING THB QUOTIENTS, INSTEAD OF 

TUBM. Reduce the fraction thus., obtained, if possible^ to a 
lirnoLB OR MIXED NUMBER. This mctbod is best. . 

II. BY ANALYSIS. Consider what the answer would be, 

SUPPOSING each term OF SUPPOSITION, SEPARATELY, CHANGED TO A UNIT. 

Then suppose each term separately ' changed again, from a unit 

TO THE corresponding TERM OF DEMAND, AND CONSIDER WHAT THE 
ANSWER WOULD BE. ThiS LAST ANSWER IS THE TERM REaUIRED. 

The above rule by proportion is sometimes called the Double Rule 
OF Three. 

EXAHIPLES FOR PRACTICE. 

12. . If 20 bushels of wheat are sufficient for 8 persons, 5 months^ 
how many will be sufficient for 4 persons, 13 months ? A. 24. 

Rule I. Proportion, 8 persons : 4 persons } ^ni. ma^ u 

5 months : 12 months j • • 20bu. : «•* bu. 

Comppund ratio 40 :48 ::20 : ^^^^=24 

Or, 40 I 

L Ratio of persons |=i Ratio of mo. V • Then 20X '/ xa =24 
Or, 

4 9 3 

n. Fraction |22<l><i?=:V— 24 
8x5 

a 1 . 
1 

Rule H. Analytic Solution. If 20 bushels are 
^enough for 8 persona, I of 20 will answer for 1 person, that 
is,*V=f bushels. Iff answer for 6 months, \ as much 
will answer for 1 month, that is ^ bushel. If ^ answer 1 
person, 4 persons will need 4 times as much, that is f =2 
bushels. If they need 2 bu. in 1 month, they will need 
24 bu. in 12 mo. Ans. 



1 
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J . ' 13. If 7 men build 36 rods of wall in 3 days^ how many rods can 
^\ sO ni^n build in 14 days. A. 480 rods. 

4r * 14. If ^100 will gain $6 interest in 1 year, what will $400 gain 
j V Jh 7 months ? Ans. $14. 

^ «* ■ '1 5. If 20 men perform a piece of work in 30 days, how many men 
^ yt will it take to accompUah a piece 4 times asfarge in 4 days ? 
, \ ■ Ana, 600 men. 

^ 16. If 56 lb. of bread will last 7 men, 14 days, how much will 

last 3 men, 21 days? Ans, 36. 

17. If 7 men can reap. 84 acres of wheat in 12 days, how many 
men can reap 100 acres in 5 days ? Ans. IdO men. 

18.' If a family of 9" persons spend $305 in 4 months, how much 
Would, thfy spend in 8 months if 5 persoi^ were added ? 

' . ' Am. $948.88|. 

. 19. A hare is 50 leaps before a grey-hound, iCnd takchs 4 leaps, 
while the ffrey -hound takes 3. But 2 ^f the grey-hound*s leaps are 
equo^ 3 of the hare's. How luaiiy leaps inust the grey.hound make 
to orertake the hare ? Ans. 300.. 

20. If $2,000-will support a g-arrison of 150 men, 3 months, how 
long will $6,000 support 600 men 1 Ans. ^ rao. 

21. If the transportation of 12 cwt, 3 qrs. 400 mis. cost $57.12,. 
what will the transportation of 10 T. 75 mis. coist ? Ans, $168. 

22. ir8 men can bolM a wall 20 ft. long, 6 ft. high; and 4 ft. thick, 
in 12 days ; how long will it take 24 men to build one 200 ft. long, 8 
ft. high and 6 ft. thick ? Ans, 80 days. 

23. if 18 men can build a wall 40 rds. long, 5 ft. hij^ and 4 ft. 
thick in 15 days ; in what time will 20 men build one 87 fds. long, 
8 ft. high, and 5 ft. thick ? Afts, S8SL9 days. 

24. If 180 men, working 6 days, each day 10 hours, can dig a 
trench 200 yards long, 3 yds. wide, an^2'yds. deep ; how Aiany days 
will 100 men be occupied in digging a trench 360 yds. long, 4 wide, 
and 3 deep, working 8 hours a day ? Ans, 48li days. 

25. If 100 lb., weight ^nslish make '95,1b! Flemish, and 19 lb. 
Flemish, make 25 lb. .at Bologna ; how many lbs. Knglish are 
equal to 50 lb. at Bolo.*rna ? Ans. 40 lb. English. 

26. If 24 lb. at New York make 20 lb. at Amsterdam, and 50 lb. 
at Amsterdam, are equal to 60 lb. at Paris ; how many lbs. at Paris, 
are eqaalto 100 lb. at New York? Ans, 1001b. - 

This compauson of the weights, measures and coin of two com|. 
tries, through the medium of those of dther countries, is sometinties 
called CcRTJoiNED Proportion. Merchants are accustomed to call it 
the Chain Rule. . The process belongs to Compound Proportion. 

27. If 70 braces at Venice are equal to 75 braces at XiCghorn, and 
7 braces at Leghorn be equal to 4 yards in Hartford ; how many 
braces at Venide are equal to 64 yards in Hartford ? Ans, 104^, 

28. If 40 lbs. at Bostpn make 48 lb. at Antwerp, and'30 lb. iit 
Antwerp make 36 lb. at Leghorn ; how many lbs. at Leghorn are 
equal to 100 lb. at Boston. Atis, 144 lb. 

29. A merchant in Petersburgh has to pay 1,000 ducats in Ber- 
lin, which he wishes to pay ia rubles hy the way of Holland ; and 
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• * ■ 
be is acquainted with the following proportional values of ^6ncfys,' /• 
▼iz. 2 rubles equal 95 stiyem ; 40 stivers make 2 florins ; S^fiforntf 
make 2 rixuloUars, HoUaiidish ; 100 rix-doUars HoUandislf moke 'v* 
142 riz.dollars Prussian ; and finally 3 ducats in Berlin equal 9 tijc^^*^ 
dollars Prussian. Hqw many rubles must he pay ? .«'* * 

ilns. 2,823.87— rubles, t- , 



§ XCIV. CoMPomrD Fellowsoip, by Analysis, has ahready been 
explained. (^ xlu.) Qoestions in Compound Fellowship may be 
solved also, by Compound Proportion . 

1. A and B traded, A furnishing ^215 for 6 months, and B 9390 
' for 9 months. A*s share of gain was then 9^3.75. What was B's, 

and what the whole gain 7 Ant. B>s $146.25. Whole $200. 
PaoPOBTioN, »215 : »3»0 ) ^ ^ ,53 75 ^^^\ 
6 mo. : 9 mo. \ ^ ^ 

2. A and B traded, A funishing 91«000 for 12 mo. Hia gain was 
then $200, while B, whose capital was in trade opiy 8 mo. gained 
$300. What was B*B capital? iliM. $2,250. 

PaoroaTioN $200 : $300 > ^ ^ ^^^ . ,„» 
- o mo. : 14 mo. ^ "*' » ^ 

3. A furnished a common stock with $4,000 for 12 mo. ; B, with 
S3,000 for 15 mo. ; C| with $5,000 for 8 mo. C'a gain is $200. 
What is th^ whole gain and what the gain of the other partners ? 

iliM. Whole $665. A's $240. B's $225. 

4. A^-i|a8 $500 capiUl for 12 mo. B $600 for 10 mo. and C 
$800 for 61no. B's gain is $250. What is the whole gain, and 
wha* the gain of the other partners ? 

Aru, Whole gain $700. A*a 250. B*b 200. 

5. A has $200 capital for 2 mo. ; and B has $100 for 7 mo. 
Their joint gain is $55. What is that for each ? 

^n«.A$20. B$35. 

6. A, B and C trade in company, and gain $480. A's capital is 
$800 for 4 mo. ; B's $600 for 2 mQ. ; and C's $720 for 5 i&o. — 
What is each man's share of the gain ? 

Ans, A's $192, B's $T2, apdC's $216. 



ALLIGATION. 

M£NTAL EXERCISES. 

(j XCV. . 1. A grocer mixed 8 gals, of water with 8 gals, o^f brandy 
worth $1 pr. gal. What was the mixture worth pr. gal. ? 

» Note. The 8 gals, of brandy were wortl|$8 ; but, after the mixtur^^ there 
>^ere 16 gals, worth uo more than before ; that is, worth only t8. 

.• 2. A merchant mixed 6 lb. of tea at $1 pr. lb. with 4 lb. wortli 
$3i pr. lb. What was the mixture worth pr. lb. ? 

Note. There werd 6-|-4=10 lb., and the whole price was 6;><l=t6-f-4X 
3i=:tl4^ amounting te 9^0. The price of 1 lb. ip, therefore, ^ J=t2. Ans^ 
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' 3. If 4 bu. of wheat, worth $li be mixed with 5 bu. worth ©Sf ; 
what is the mixture worth pr. bu. ? 

4. If 6 boxes of raisins, worUi $4 pr. box, be mixed with 4 boxes, 
worth $ii a box ; what will the mixture be worth pr. box. ? 

Let the following be written. 

5. A grocer mixed 81 lbs. of sugar at 19 cts. pr. lb. with 54 lbs. 
at 14 cts. What pr. lb. was the mixture worth ? 

81 ibs. at 19 cts., are worth $15.39 

54 lbs. at 14 cts., are worth 7.56 

The Wholes 135 Iba. are worth $22.95 

It needs no reasoning to showthatif I divide $22.95, the worth of 135 lbs. hy 

135, I shall obtain the price of 1 lb. Hence, ^^^-^ =17 cts. Ans. 

This process is called Alligation Medial. 

^ Alligation is a general name given to tiie naixing of simple things of 
different qualities, so as to form a compound of a medium, or mean quality. 

It will be observed that Alligation Medial embraces those instances in 
which the quantities and prices of the simples are given^ and the price of the 
compound required. Hence,. its rule is, 

Divide the whole cost of the simples, by the whous quantity. 
. 6. If 20 bu. of wheat worth $1.35 pr. bu., be mixed with 10 bu. 
of wheat worth 90 cts. pr. bu., what will the mixture be worth pr. 
•bu. ? A. $1.20. 

7. A grocer mixed equal quantities of sugar at 8 cts. pr. lb. ; at 
9 cts. pr. lb ; at 10. cts. pr; lb. ; and at 12 cts. pr. lb. What was 5^ 
cwt. worth? A. $55,965. 

8. If 4 Ibs. -of gold, 23 carats fine, be mingled with 2 lbs. 17 earats 
fine, what will be the fineness of the mixture ? . A. 21 carats. 

9. If I mingle 3 kegs of raisins worth 11 cts. pr. lb., and each con- 
taining 23(^ lbs., with 5 kegs worth 13 cts. pr. lb., and each contain- 
ing 175 lbs., what is the value pr. lb. of the mixture ? 

10. If 3 barrels of brandy, oontaining each 29 gals. j>e mixed, what 
will be the price pr. gal. of the mixture/ supposing th« first worth 
95 cts. pr. gal., the lecoiid $1.10, and the third $1.25 ? 



§ XCVI. I; A merchant has teas at $1 pr. lb., and at $3 pr. lb. 
He wishes t0 make such a mixture of them, that the price may be 
$2 pr. lb. What quantity must he take of each ? 

Since. $3 exceeds 92 just a& much as 61 falls short of $2, the foUbying will be 
evident. » / - . *r , * 

A poimd of the first simple is woVth $1, whitlfis a dollar, too small for the 
man^s jpurpose ; and abound of th^ second is inortb $3, which is a dollar too 
great lor.his purpose. But if he puts these two^l^ther, it is plain that the tl 
deficiency of the one, tcill be balanced by the $1 el^ss of the other, so that ^p»- 
price wiU be exactly what he wants, that is, $2. The answer, then, is 1 lb. tk 
each, or, generally, any equal quantities of each. 

2. A merchant has sugar at 8 cts. and at 11 cts. u pound. He 
wishes to make a mixture, worth 10 cts. a pound* nequired the 
necessary proportional quantity of each kind. 

23* 
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Here 8 cent! falls short of 10 cts. just twice as much as 1 1 cts. exceeds 10 cts. 
Hence, it will take two lbs. at 11 cts. to exceed the same number of lbs. at 10 cts. 
as much as on« lb. at 8 cts. falls short of one at 10 cts. Hence, if 2 lbs. at II 
cts be mixed with 1 lb. at 8 cts. the excess of the one will be exaeUv balanced 
by the d^cieney of the other, and the price will be 10 cts. as required. 

Ans. 2 lb. at 1 1 cts. and 1 lb. at 8 ct8.| or, amy atktr quantities having the same 
ratis. 

3. A man has cider at 93 and .at tft a barrel. He mixes in such 
a manner that the mixture Ib worth 9^ & barrel. What quantities 
does he take ef each ? 

Here %7 exceeds 16 by ^2, and 12 (alls short of t5 by %% If he were to take 
three barreUs then, at the greater price, (viz. t7) he would have 3X^2=96 too 
much. But if ho were to take ttoo barrels, at the less price, (vix. $2) he would 
hsve 2Xt3=96 too litde. If, then, he were to put these together, the $6 excess 
would be exactly halaneed by the 16 deficiency, and the. medium price would be 
$5, as required. 

Ans. 2 bis. at $2, and 3 bis. at 17, or any other qtuintities hating the same ratio. 

The correctaess of all these conclusions may be verified, or proved, by revers- 
ing the question, and proceeding as in the last S. Thus, in the last instance, the 
inquiry reversed would be, if 2 bis. at 92 be mixed with 3 bis. at $7, what will 
ba the price of the mixture pr. bl. 1 
2X2-f-3X7 

By^^ * 24-3 ~ V ~*^' '^^^s^^®" P"®® ■*^^®' 

From the preceding examples, we see, that 

The aUANTItT of a BIMPLB, to BI taken, VAUBS with the . DIFFE- 
RENCE BETWEEN ITB PRICE AND THE MIXTURE PRICE ; INOREABINO AS THIS 
DIFFERENCE DIMINIBHEB, AND DIVIKISBBIO AS FT INCREASES. It IS there- 

fore imeriely rb this difference. 

It will be observed of all the qupBtions, in this section, that they require the 
proportional quantities, trAtcA ari to iemwred when the prices of the different 
simples, and tno mixture price are given. This is called Alligation Alter- 
nate. When but Aco. Simples are given, the process is easy, as shown above. 
When there are more than two, the case requires further illustration. 

4. A merchant -mixed gnkn. at the following prices* viz. 70 cts. 
95 cts. and 9^*00 pr. bu. He made the mixture worth- 85 cts. 
What quantities of each did he take ? 

First, suppose he had but two kinds to be mixed, Tit the prices 70 cts. and 95 
cts. The cufferences betweon these prices and and 86 cts., the mixture price, are 
l^'and 10. And, as the quantities required are inversely as these differences, 
we have 10 bu. at 70 cts., and 15 bu. at 95 cts. ; or any other quantities, having 
the- same ratio. 

P^ext, suppose he had only the kinds at 70 cts., and $1. The differences are 
15 and 15 * and^ of course, the quantities required are 15 bu. at 70,' and 15 bu. at 
$1.00, or auy other quantities having the same ratio. 

In both of the eases above, the compound is worth 85 cts. pr. bu. If then the 
two compounds ,be themselvA mixed, the price will not be altered, since the 
quantities mixed, are of the sAie value per bu. 

Hence, he might have mixed 10-|-16r=25bu. at 70 cts., 15 bu. at 95 cts., and 15 
bu. at tl'oo, or say other quantities, having the same ratio, and still had his 
mixture price 85 cts. ^ 

The common mode of perfonuing examples of this kmd is as follows. 



l^RrrsTBsrRicEs of the simples, C 70— j — 10+15 i 

ONE SklAW AROraBR, frROCREDING FROM 85 < 95 15 > AflS, 



Tm BlIALLES^ TO THE GREATEST, AND f 10(> 



15 > 



writhM «Me vimntB price on one side. Then connect bt a line 



V 
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# 

each price greater than the mixturb price with at least one 
which is less ; asdf on the other hand, bach one that is less 
than the mixture price, with one, at least, that is greater. 
Take the difference between each simple price and the mixture 

PRICE, AND place IT OPPOSITE EVERT NUMBER, WPTH WHICH THAT SIM- 
PLB PRICE IS LINKED. ThE NUMBER, OR SUM OF THE NUMBERS STAND. 
INO OPPOSITE EACH BUPLE PRICE, WILL BE THB RELATITB aUANTITY AT 
THAT PRICE. 

Thus, in the aboje example, 70 being less than 86 ; and 95 and 100 being both 
greater, 70 is linked with both the others. Then 15 "^SS— 70 is placed opposite 
both 95 and 100, andtS^-85— 10, and 100—85 — 16 are both placed opposite 70. 
Then 10^16 --25 is the quantity at 70, 15 is the quantity at 76, and 15 the quan- 
tity at 100. 

It will be perceived that we may haye, in many cases, a rariety of answers all 
corresponding with the requisition of the question. This resiSts from the vari- 
ous modes in which we may link the simples. Where the. simples are numer- 
ous, and about as many above the mixture price, as below it, the variety is very 
great Thus, 

5. A grocer wished to mix four qualities of sugar, worth 13 cts., 
11 cts., 9 cts. and and 8 cts pr. lb. respectively; so tEat the mixture 
should be worth 10 cts. pr. lb. What quantities could be have taken 
of each? 

3d« Ans. 3d. Ans. 

r 8-, 1 r 8— ji+2=3 

10 J Hn^ 10 J 9— 11+2=3 
[l2 ^li [12 — 2+1=8 

Here we have three answers ; and as the>air of Quantities resulting from each 
simple linking consists of relative numbers,, hr wtiich any others bearing the 
9ame ratio to each other may be silbstituted, it follows that the variety of answers 
is indefinite. Several other answers might be found in this example, directly, 
by linking. 

6. A merchant would mix gold of 17 carats fine, with some of 19, 
21, and 24 carats fine, so that the compound may be 22 oarats fine. 
What quantity of each must he take 7 Ana, 2 parts of each of ihe 
first three kinds, and 9 of the last. 

7. It is required to mix liquors at 75, 88 and 90 cts. pr. qt. with 
water, so that the mixture shall be worth 60 ots. pr. qt. What quan. 
titles must be taken 7 Ans. 73 qts of water, and 60 of each other 
liquor. 

8. I wish to mix wheat at $2.25 per hu., with some that is $3.00. 
pr.bu. and some that is 9^*75 per bu., so that the compound shall 
be worth ^2,50 per bu. Required the quantities of each. 

9. A ffrocer wishes to mix raisins at 25 cts. pr. lb., with others at 
18, 23, §7, 30, and 40 cts. respectively, so that the corapoiuid may 
he worth 29 cts. Required the quantities of each. 

We have seen that the Quantities obtained by this process are merely rekUivtif 
and that any others'might be substituted in their places, which have to each oUh 
er the same ratio. Hence, ^ it js desired that a particular quantity of one of die 
in^edients, either greater or less than that foiind by linking, shonlj he employed, 
it u only necessary to varjf Ute otherat so that they may tiU bear to it the smme 
ratio. This is dm» by Simple Proportion. The teacher may also eXliibil. 
the method by analyoio. 
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i XCVJI. 1. I wish to mix 9 graUoiis of bnmdj, at 91.50 pr. g«]. 
with nun «t 80 eto. pr. gal., lo that the muture may be worth 91.00 
pr. gal. What qfaantitjr of Tum miist I take ? 

i 80 50 I' Here I obtain 30 gali . of brandy by link- 

100 < I ing. This, by the terms of the question, 

C 1.50 — 30 I must be diminished down to 2, and there, 
fore, it is neoenary that the 60 gals, of mm sheald be diminished 
in the tame ratio. 

(§ xci.) 30 : 2 : : 50 : 50x3-»-eO:75 gals, rum Ans. 

The proportion then seems to be, 

As THE REL4TITK QUANTmr OF THE LIMITED INGREDIENT, IB TO 
THE GIVEN QUANTITT ; SO IS THE RELATIVE QUANTITY OF EACH OTHKR 
INGREDIENT TO THE ABSOLUTE dUANTlTT OF THAT INGRBDtENT REQUIR. 

ED. And, hence, the role. 
Multiply each relative auANTmr sy the given qua^^ity of the 

LOnTED ingredient ; AND DIVIDE THE PRODUCT BY THE RELATIVE 

quantity of the same inoredi^^t. The several quotients wijli« 

XXPBESS THE QUANTITIEB REQUIRED. 

2. A merchant has spices at 32 cts. 40 eta. and 64 cts. pr. lb. 
He wishes to mix 5 lbs. of the first with the others, so that the com. 
pound may be worth 48 cts. How much of each must he use ? 

Ans. 5 lb. of the 2d, and 7 lb. 8 oz. of the third. 

3. A farmer wishes to mix 16 bu. of rye worth 50 cts. pr. bu. 
with corn at 40 cts. and oats at 30 cts. pr. bu« so that the mixture 
may be worth 37 cts. pr. bu. What quantities must he take of each ? 

When the whole compound is limited ; that is, when it is desired that the 
whole mixture shotild amount to a certain quantity, the process is somewhat simi- 
lar. For, since each individual quantity found by linking, is a relative quantity, 
it is evident, that the sura of the whole can only be a relative sum. Hence, if 
this sum be increased or diminishedj the quantity of each ingredient must be in- 
creased or diminished in the same ratio. This is done by Simple ProportioB, or 
by analysis. 

4. A flour merchant, having flour at $4, 96, and $8, pr. bar. 

sold 15M> bar. at the average price of 9^*50 pr. bar. How manj 

barrels of each kind must he have sold, in order not to have gained 

nor lost ? 

NoTB. This case is evidently the same as if the flour had been mixed, as fai- 
ns calculation ift concerned. 



C400- 
ew <600. 



150 



160 16O4-16O-H00=600 sum. 



^800 1— 2«>-|-60=r30O 

Here, by linking, 1 obtaiis -150 A. 150 A 300, the several quantities of the 
Simples. The sum is 600. Now, by the terms of the questioii, this must be di- 
minished down to 120, and of course, the quantity of each Simple, must be di- 
minished t» the same ratio. 

XCI.) 600 : 120: : 160 : l20X160-f-600=30 at 14, and also at 96, since 
its relative quantity is likewise 150. Also 

600 : 120 : : 300: ie0X300-i-600=:60 at •$. 

The proportum, then, is, 

As TKB SUM OP THX BKLATIVK QtJANTITIXS, IS TO TH« GIVBV QVANtl- 
TY i SO IS BACH BXLATIVB aUANTITT, TO THB AB801.VTB QUANTITY QP 

THAT iNQBBpiENT BBftuiBBD. And the rule. 
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Multiply bach relative auANTiTY by the given quantity, and 

DIVIDE THE PBODUCT BY THE SUM OF THE RELATIVE QUANTITIES. ThE 
SEVERAL QUOTIENTS WILL EXPRESS THE QUANTITIES REQUIRED. 

^ It may be mentioned, though perhaps the pupil has always made the discovery 
himself that this process is precisely the same with that employed in Simple 
Fellowship. 

5. How ma'ch gold, that U 15, 17, 18, and 23 carats fine, must 
be mixed together to form a compound of 40 lb. 20 carats fine 7 

Ans. 5 lb. of 15, 17, and 18, and 25 lb. of 22. 

6. A man would mix 100 lbs. of sugar, at 8 ctd. 10 cts. and at 
14 cts. pr. lb. so that the compound may be worth 12 cts. pr. lb. 
What quantity of each must he use ? 

' Ans. 20 lb. at 8, and at 10 cts., and 60 lb. at 14 cts. 

7. A grocer has currants at 5 cts. 7 cts. 10 cts. and 12 cts., and 
he wishes to mix them so as to sell them at 8 cts. pr. lb. How 
many lb. of each sort must he take ? 

This and some- of the following admit of a great variety of answers. 

8. A farmer mixed meal of the value of 25 cts. pr.bu. with 
other kinds of the values of 30 cts., 35 cts. and 18 cts. The com. 
pound contddned 4 bu. and was worth 28 cts. pr. bu. What quantity 
did he take of eaclr? 

9. If a grocer make a mixture of teas of the following prices, 
pr. lb. viz. 91*25, 91*40, $1.63, ^d $1.75, so that the mixture niay 
be sold at tl^l.50 ; how muphdoes he take of each kind, supposing 
the whole mixture to contain 120 lb. 7 

10. If a grocer fill 3 wine hogsheads with water and liquors at 
91*20, 91*30, and 91*40 a gallon ; how much does he take of each, 
supposing the compound. worth 91*35 pr. gal. 7 

11. In a brewery there are in an upper room 3 vats, each capable 
of containing 120 gals., and in a lower room 1 vat capable of hold- 
ing 192 gals. The lower vat is empty and the three upper ones are 
filled with beer, worth respectively 12 ets. 20 cts. and 30 cts. pr. gal. 
Pipes are set running at the same moment, firom each upper vat to 
the lower, and in 1 hour, exactly, it is filled. The owner then finds, 
on mixing what remains in the upper vats, that the compound is 
worth 25 eta pr. gallon. What is the value of the mixture in the 
lower vat, and in what time would each pipe separately have filled 

it ^ 
A. Price, 90*168f .-^Times, for first two. 1 h. 8 m. — for last, 16 h. 

12. Suppose there are vats situated as the above, the upper ones 
being. of the same dimensions, and containing beer of the values 14 
cts. 18 cts. and 32 cts. pr. gal. Suppose the lower one filled as be. 
fore, in an hour, ai|d that there remains of the first kind of beer, 40 
gals., the price of the mixture in the room above, being 25 cts., as 
before. Required the dimensions pf-the lowervat, the value pr. gal. 
of the mixture contained in it, and the time Iq which each pipe will 

m it, 
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INVOI-lTTIOir. 

MENTAL EXECHISES. 

XCVIII. 1. How nrach u3 times 3 ? 2 times 2 ? 4 times 4 ? 
3. How much is 5 times 5? 6 times 6 ? 7 times 7 ? 8times8? 9 
times 9 ? 10 times 10 7 11 times 11 7 12 times 12 f 

3. If you multiply 2 into 2, and that product, again by 2, what re. 
suit do you obtain 7 

4. How much is 3 muHlpUed by 3, and the produet again by 3 ? 

5. How much is 4X4X4 T 

6. How much is 2X2X2X2 7 

7. How much is 3X3X3X3 7 

8. How much is 2X2X2X2X2 7 - 

9. How much is 2X2x2x2x2X2 7 

Here yoo perceive that you have been making continued multiplications of 
numbers into chemaelv«s, or, into the same numbers. 

The product, whicq arises from multYplting a numjbsr, 
oke or more times by itse^jt, is caelrd 'a power. 

The process or rniDiNG powers is called INVOLU- 
TION. ' . 

Involution, of course, consists in the continued multiplication of a number by 
itself. This number, andin foct, any mtmber id called the.FinST towsR^ of 
itself. It is likewise called tfafe Root of the other powers ; since they seem to 
£rotD up out of it 

Different powers have d^mrient names. Thus we have, the second, ihird^ 

fourthffifthj Ac. powers. 2X2=s4 is the second power of 2, because 2 is Used 

as a/actor, twice, in finding it. 3X3X3=27 is the third power of 3, becattse 

3 is used as a factor three times in fiilding it. 3X3X3X3=^1 »s Haefourth 

•power of three, because 3 is used as a factor, four times, in finding it Hence, 

A power TAKSS its NAMK, OB NUftmBS, FBOM THE NUMBKB Or'TIM«3 
THE boot is contained ^ XT AS A FACTOB. • 

7he pupil must carefully disiin^ish between this number, and the number of 
multipUcatiotis, necessary in finding a power. For in finding the. second power 
of 2, for instance, we multiply 2 into 2 and call the product the second power, 
because 2 is used twice as a factor in obtaining it But it will be seen that but 
one multiplication takes place. So also .the expressions 3X3, 5X5X6i 
7 XT' XT' XT' denote, resjpeotirely 4he second power of 3, the third pow^r of 5, 
and the fourth power of 7. The Bombers, themselves, of course, are \he favors, 
and the crosses represent the number of multipHcaiions. In every mstance the 
latter nninber is a unit less than the former, llence, 

The nvmbsb of a powbb is always a unit gbeatbr than the 
sumbeb of itlvltiplxcations neces8aby to pboduce xt. 

A short jBode of expressing powers is oflen employed for the sake of conren* 
fence. Fo^; instance, instead of writing out the words, fourth power q^ 7, in 
ibll, we write the root, 7, simplyt and the number of the power, Bt the right of it 
• little eleimted, thus, 74 

So, the thirt^power of 8 is wHften, 53 

The eighth power of 5, 5'Ac 

This mode of writing is called indicating the power. 

The small figure at the riffht is called ilw index, or exponent, of the pow- 
er. Thus 8 is the index* of . the eighth powerof 6, in the last example; and 
^owa, that, io order to obtain the power, 6 must be employed 8 times as a/actor. 



Sec. 98. 



INVOIUTIOW. 



263 



1 1 ^ 


1 1 


1 


n 


^ c 


v. 





Thb Index, os Exponent ^f a power is tbb MUHBSBt paom which 

THE POWEB DERIVES ITS NAME, AND SHOWS HOW MANY TIMES THB ROOT 
MUST BE rSED AS A FACTOB TO PRODUCE THAT POWER. 

The second power is likewise called the square ; because, A 
if the root be one side of a fi^re of that form, the power will 
be the surface contained within it. Thus the figure A B C D 
represents a square, whose side is 3. The surxacei it will be 
seen, is 9, which is 3X3 or 3^ . 

D 

The third power, is, also, called the cube ; because, if the root 
be one side of a solid of that description, the power will express 
the solid contents. Thus, in the figure we We a cube, whose 
side is 2. It will be readily seen, that the solidity is 8=2X2X2 
«.23. 

The fourth power is liliewke called the bkiuadratb ; which 
tneans ttoice-aquaredf and is applied to this power, because it is 
the same as the square of the square ; the original, root being a factor 4 times in 
each cOae. r ^ 

The fifth power is called the suriolid ; which means beyond a soKdj and is 
perhaps applied in distinction from the cube, which has a solid to represent it. 

Th« sixth power is called the square-cubed ; which term explains itself 

AH these power8<«re likewise called by theirni«mder«; and except the square 
and cube, the above names are litde used. .. ^ . 

We have seen that powers may*be indicated by exponents. When ^a power 
id found by actual multipUqationf inrolulion is said to be performedfOad the 
number is said to be involved. 

Hence, to involve a number, 

Multiply it by itself until it is employed as a factor, as often 
as there are units in the index of the power, to which it is 70 
BE Raised. 

Involution may be abbreviated, by multiplying together any two or more poth- 
ers of the same root, already found, toho^e indices, Ufgether, make up the requi- 
red index. For the sum of the indices, shows how often the root f» contained as 
a factor in the product 

BXAMPIiES FOE PRAGllCJBw 

10. What is the square of 13 ? Ans. 13X13=:1€9'. 

11. What' is the cube of 5rl Ans. 5X&X5=:125. 

12. What is the 4th power of 4 ? Ans. 256. 

13. What is the square of 14 ? A. 196, 

14. What is the cube of 6. A. 216. ^ 

15. What is the fifth power of 2 ? - A. 32. 

16. W hat is the seventh power of 2 ? A. 128. 

17. What is the square of ^ ? A. i. 

18. -What is the cube Of 2. ? A. « . 

Hence, a Fraction is inrolved^ by involving both numerator and denominator. 

19. What is the fourth power of I?- A.^ft^ 

20. What is the square of Si ? A. 30^. 

21. What is the square of 30j ? A. 915tV' 

22. Perform the involution of 85. A. 32,768. 

23. Involve ^9 7^ and f to the third power each. 



A. 






24. Involve 2113 A. 9,393,931. 

25. Raise 25 to the fourth power. A. 390,625. 

26. Find the sixth power of 1.2. A. 2.985984r 



1111 • 1J4 
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37. Find the Uth power of 67. The Gch power of 41. 
98. Find the 4th power of 821. The 7th power of 13. 

29. InTolTe35ff. Involve 723. Involve 91a. 

30. Involve 76« . Involve 85> . Involve 311 >> . 



EVOLtUTIOBT* 

MENTAL BXERCI8BS. 

4 XCIX. I. 4 if a square or 2d power ; what ia its root ? that is, 
what nnmher, multiplied bj itself, will produce 4 7 

8. 9 is a square ; what is ito root ? that is, what number, multi. 
plied by itself, will produce 9 7 

3. 16 is a square ; what is its root 7 36 is a square ; what is its 
root 7 

4. 8 is a cube, or dd power ; what is its root ? that ia, what num. 
ber, taken 3 times as a factor, will produce 8 7 

5. 27 is a cube ; whatis its root 7 81 iv a square ; what is its root ? 

6. j is a square ; what is its root 7 }f is a 4th power ; what is 
iUroot7 • 

Hence, the root of a Practkni is foond by taking the roots both of the numera- 
tor and denominatflr 

7« iV ii A square ; what is its root 7 64 is a cube ; what is its 
root 7 

8. -^ UtL cube ; what is its root 7 25 is a square ; what is its 
root 7 

9. find the square root of 64. The square root of 49. 

10. Fmd the square root of ^f . Of |f . Of f f . 

11. Find the 4th rout of 16. Of 81. Of y,^^. 

1 3. Find the square root of ^. Of ^^. Of Hf • Of yf t- 
The requisition, in the above examples, will be seen to be exactly 
the reverse of that, contained in the questions in the last $. There, 
arootwa$givw Ufind-a power. Here, a power is given to find a 
root. It may be well to give a more particular definition of a root, 
than we have yet done. 

A J^)OT or AWT MUMBEB 18 A FACTOR, WHICH, MULTIPLIED 
OKE OB MORE TIMES INTO ITSELF, WILL PRODUCE THAT DUM- 
BER. 

Tax PB0CB88 OF FINDING BOOTS IS CALLED EVOLUTION. 

It consists of course is-ascertainingthe factor, which multiplied into itself, one 
or more times, will produce the given number. Of course it is the opposite of 
Involution. It may briefly be defined, the resolving of a number into ttoo or 
mere BdUAL factobs. 

Different roots have different names, corresponding to those of the different 
powers. 8 is the aeeond or square root of 4, because 2 must h% taken twice as a 
factor to produce 4. Thus 2X^=4. 3 is the tkird or culfs root of ^ because 
h must be used as a factor three times to produce 27. Thus, 3X^X3=27^ 3 
is also ihe fourth or biquadrate root. of dl because it must boused f^r tinifs as 
a bctm to produce 61. Thus, 3X3X3X3=91, Hence, 
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A ROOT TAKES ITS NAHB OR NUMBER, FROM THE NUMBER OF TIMES 
XT IS CONTAINED AS A FACTOR, IN THE CORRESPONDING POWER. 

Hence also, 

The words Power and Root are correlative terma. That is, if one number 
be a eertain iioieer ofanother ; the latter is the same root of the former. Thus, IC 
is the fourth power of 2, and 2 is the fourth root of 16. 

We have seen that when a root is given, there is no difficulty in involving it 
to any power. For Involution is performed by multiplication : and any two or 
more numbers, whatever, may be multiplied together, and the exact product ob- 
tained. But there are many numbers, whose roots cannot be exactly ascer- 
tained. Thus, the square root of 2 cannot be exactly expressed. It is nearly 
1.41421356237+ 

A Root, which cannot be exactly expressed, is called a surd or irrational 
number. On the other hand, 

A Root which can be exactly ascertained, is called a rational number. 
A power of a rational number, is called a prbpect power. Thus 9 is a perfect 
square, its root being 3 ; but it is an imperfect cube, its root being 2.0800865-4- 
Also, the square root of 9 is a rational number, and its cube root a surd. Surds 
may be expressed in decimals, with a degree of accuracy, sufficient for all prac- 
tical purposes. 

As there is a mode of indicating^ powers ; so likewise there is an appropriate 
feorresponding method of indicating 'roo&. As in powers, a whole number, 
equal to the number of the power, is placed at the right ; so in roots, a Fraction 
whose denominator is the. number of the root, is employed in a similar manner. 
Thus \i is the index of the 2d. root, |, of the 3d., and so on. The square root of 4 

is then expressed .4" ; the 8th. root of 7, 7", Aq. The aum^rator of the Fraction, 
in such cases, is always 1. 

There is, likewise, another mode of indicating roots. The character, Vi pre* 
fixed to a number denotes die square root, and may be employed, instead of th« 
index j^. The same character is used to denote other roots, t!he number of the 

root bei^g written over it Thus, ^9 !y/y y/y denote the third, fourth and 

fifth roots, respectively, and are nse^ instead of the indices 3-9 79 and f • 

The process of findmgrooUi, is conunonly called thevxTRACTiONOT roots; 
and, when a root is ascertained by an arithmetical operation, it is said to bci 

EXTRACTED. 



EXTRACTION OF THE SQUARE HOOT. 

• 

{ C. When two numbers are multiplied together, the product never contains 
more figures than both fictors together, nor fewer than tne same number, less 
one. FV>r if 99, for example, (the greatest number, consisting of two figures,) be 
multiplied by 100, the product is 9,900. If, instead of IQO, the multn^r had 
been 99 also, or 98, or any less number, the product would^ of course been less 
than 9,900. But 9,900 contains only four places. Hence, it is evident, that no 
two fiM«orSr consistiBg of two fi^es each, can produce a preduct, coQtain< 
iag more than four figures ; that is, more than there are in both factots. The 
same mode of proof will apply to any other case. 

On the other hand, 10 and 10 are the sikuiUest numbers, consisting each of 
two figores. But 10X10=^100, which contains three figures, or one less than 
both neiors. The same mode of proof wHl apply to other cases. Hence, no 
square can contain more figures than twice as many as its root contains, nor feW' 
tr than the same number, less one. Hence, when a square root is required, we 
can always determine how many figures it will contain. The most convenient 
mode of doing this, is to begin at the right of the given square, and point off the 
number into periods of two figures each. Thus, how many figures in the 
Husre root of 36379961 1 Put a point over units, and aflerwards oyer each aec* 
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fliidiiipu'e, thus, 36372961. There are fi>iir points : therefore the root eonUgins 
four figures, la extracting the Bqoare root, the first thing to be done is . to pmnt 
oflf the given number in this manner. 

1 . In a square court, are contained 676 square rods. How many rods in lengtl a 
is one side of the dourti 



We will tell voa in this instance, at 
first, that the side of the square is 24. 
Now inTolve 24, and set down the pro- 
duct of every two figures separately, 
thus. 4 times 4 units are 16 units; 4 
times 2 tens are 8 tens, or 80; 2 tens 
into 4 units are 8 tens, or 80, and 2 tens 
into 2 tens are 4 hundreds=s400. The 
little square A represents the first pro- 
duct, the long figure B, the second, the 
long figure C, &e third, and the large 
square I>, the fourib- Let them all oe . 
added, and the square A.B C D below, ^ I 
will represent the total product, 576. Now E.| 
suppose we did not know the ro^ On • • 
pomting off as above directed, we^shouM l* 
Know that it consisted of two fig^ares, tens l. 
and unit8| because there are two points. 
Process. 

676(20 676(2i 



400 4 



4 



40-H*44)176 24 44)176 
176 176 



The involution above shows the 576 
to consist of the square of the units' fig. 
ure (A) ; Uie square of the tens' figure 
(D); thejE>rodu0t of the units' into the^ 
the tens' figure (B) ; and the product olT© 
the tens' into the units' figure (C). .3 



20 rods. 



24 
24 

16 

80 

80 

400 

576 



4 rods. 




4 rods.^ 



20.ro<Mi> 

Now the square of the tepa' figure is hundreds, and will of course be thegreat- 
^ square to be found m the left hand period. Tliis ia 400, and ^ root^ 
Tins square (-the figure XXO being taken away, 176 remain (-the fi^uoes A, 
B> and C.) B and C are ^ach 90 rods long, (being equal m length to D,) and 
are jofll as wide as A. AH three may, therefive, be placed in a row, thns, 
c. — ^d 




If this fignrct abc4, were divided by the length of the side a 6, the quotient 
iBoold be a <; (thft Bld^ of ti,) that is, the units' figure df the root, Mew, we ^ 9ot, 
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know the length of A, but we know that B and C are each 20 rods long, and, of 
course, both together are 2X20=40 rods long. 40, then, will be sufficiently 
near to divide by. 176-*-40 —4 (neglecting remainder.) We suppose 4, then, to 
be the units' figure, or the side of A. This 4 we add to 40, to get the length of 
abedf which 18 44. Then, the length, 44X4 the width, » 176, the size of the 
figure abed. This agrees with its actual size, and hence we kruno 4 to be the 
units' figure of the root Therefore 24 rods is the length of one side of a court 
containing 576 square rods. 

The above operations show the process here illustrated. The large square, 
400, is first subtracted ; then the remainder is divided by 40, wbish is ttoiee 20, 
the root already found. The quotient found is 4. This is added to 40 making 44, 
and the suitt multiplied by 4 produces 176, which, being subtracted, leaves no 
remainder^ - 

In one of the operations the cyphers are retained at the right of the square 
number 400, and of its root 20. In th^ other, these cyphers are dropped, as in 
common division. When they are dropped, however, a cypher must evidently be 
understood at the right of the divisor. 

The intelligent pOpil will easily see that when the root has more figures, tlie 
process is siinilar. For the first two periods, it is ej^tly the same. The Uiird 
period must then be brought down, the whole foot already found doubled for a 
divisor, (understanding a ^pher at the right, as above,) and soon as before. All 
tliat is to be observed in this case is, tnat each divijsor must be obtained by 
doubling the ithote root already found. This may be proved by a diagram, as 
above. Ano^er set of figures like A, B and C must be constructed outside of 
those. If the pupil does not succeed in the demonstration, it is recommended to 
the teacher to exhibit it , 

It is almost needless to remark that we may sometimes have a remainder 
after tlie last period is brought down. Thus, in the example above, if the num- 
ber were 580, instead of 576, 24 would still be the nearest whole number root, 
nnd a remainder of 4 would be left. To such a remainder, we may annex peri- 
ods of cyrphers, and continue the root to decimals. Each period^ to annexed, 
tnust ofcourse contain two cyphers. Likewiife, if any dividend is too small to 
contain pie divisor, we must put a cyj^cr in the root, and bring down another 
|ieriodb 



2. 

025. 



EUtract the square root of 5,499,< 

5499025(2945 root. 
4 



43 
3 



149 
129 



464 
4 



4685 



2090 
1856 

'39425 



23425 



00 



3. 



Find the square root of 2. 

2(1.4142+ ROOT. 
1 



241100 

41 96 

2811 400 
1| 281' 

2824111900 
4|ll296 

28282160400 
56564 



J" 



3836 



In extracting the root of 2, we arc obliged to annex periods of cyphers, after 
obtaining onefigure in the root. Such a root as thiS) must, ofcourse, be surtl ; 
for every dividend ends with a cypher, and the first figure of each subtrahend is 
the proauct of some figure by itself, since tlie last figui'cl of every divibor is the 
same as the quotient figure by which it is multipliea But no significant figure, 
multiplied by itself, produces a product ending with a cypher. Hence, there 
win always be a ronainder, and the root will be, oT course, infinite. I( then, 
there is a remainder, when all the significant figures of any number have bften 
employed in Evolution, the root of that number is a surd. The same is true in 
case oi" other roots, as trell as of the square. 
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It will be seen, that, as we carry a root to decimals, by annexing periods of 
cyphers below the units' place, so we should annex periods of signincant deci- 
mals, if they were in the given number. Hence, decimals are to be pointed off 
by <toot, from the units' place. 

4. A fitnoer wished to lay cut a field, in the form of a square, to 
contain 599 sqaare rods.; how long mast he have made one side ? 

A. 33 rods. 

5. A squan floor contains 961 sq. fl. What is the length of one 
side ? A. 31 fl. 

6. Find the sq. root of 784. A. 88. Of 676. A. 26. Of 625. 
A. 25. Of 487^04. A. 698. Of 638,401. A. 779. Of 556,516. 
A. 746. Of441. A. 21. Of 1,024. A. 32. Of 1,444, A. 38. Of 
2,916. A. 54. Of 6,241. A. 79, Of 9,801. A. 99. Of 17,956. A. 
134. Of 32.761. A. 181. Of 39,60L A. 19flr. Of 488,601. A. 
699. 

7. fin^ the sq. root mt 69. A. 8.3066239. Of 83. A. 9,U04336. 
Of 97. A. 9.8488«78. Of 299. A; 17.2916165. Of 222. A. 14.. 
8996644. Of 282. A. 16.7928556. Of ^94. A. 19.8494332. Of 
351. A. 18.7349IM0. Of 699. A. 26.43^8081. Of 979. A. 51.- 
2889757. Of 9S0. A. 31.4483704. Of 999. A. 31,6069613^ 0£ 
397. A. 19.9248588. Of 687. A. 26i2Ul6848* Of d92. A. 29.. 
8683690. 

To find the root of a fraction, take the root botib of numerator and denominator, 
or, if tbk cannot be done, reduce Che fraction to a decimal, and extract its root 
The oame may be done with mvdcd numberis. 

a What ifi the sq. root of ||> A. f. Of HU^ ? A. 
Hh Of fUHf? A. If J, OfiHfff? A. Iff Of 

i\mv A.Hi. Of mm? A.Hf 

9. Find the sq. root of #. A. .8660254. Of ^. A. 
.645497. Of 17f : A. 4.168333. Of ^ A. .193649167. 
Of f^. A. .83205. 6f /y. A. .288617394+ 

From the above illnstrations and examples, we have the rule, 
1. HAym G POINTED OFF, aUBTRACT FROM THE HI&HEST PE- 
RIOD. THE GREATEST 8<inAR£ CONTAINED IN IT, PI^ACE THE 
ROOT IN THE <^UOTlENT, AND TO THE REMAINDER BRING DOWN 
THE NEXT PERIOD FOR A DIVIDEND. 

IL Double the root already found j (understanding' a 

CYPHER AT THE RIGHT,) FOR A DIVISOR, AND DIVIDE THE DIVI- 
DEND BY IT, FOR THE NEXT FIGURE OF THE ROOT. 

III. A'NNEX THIS FIGURE TO THE DIVISOR, WHICH, 80 IN- 
CREASED, MULTIPLY BY THE SAME FIGURE FOR A SUBTRAHEND. 
'IV. StFBTRACT THE SUBTRAHEND PROM tUE DIVIDEND, TO 
THE REMAINDER .BRING DOWN THE NEXT PEJ^^IpD FO;^ A NEW 
DIVIDEND, AND SO PROCEED. 

Tho proof is by Involution* 

Note. The roots of many powers may be found by repeated extractions of 
the square root. Thus, th^ square root of the square root is the 4th root ; the 
square root of the 4th root. the 8th root, and so on. The same may be done by 
means of the cube root, and by the square and cube roots combme4. 
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EXTRA.CnON OF THE CDBB ROOT. 

^. CI. By Bimilar resBonin^ ta thftt in 5 C. it may be shown, that, 
whon three DLunbera are multiplied together, the product can never 
conaist of mors tigiiFeB than nil the &toi* to^tber, nor of fewer 
than the aams number leea two. Hence, we inter, in like mumer, 
tliatirany numbei ia pointed off into perioda of thiee figures eacfa, 
from Ibe unite' place, the number of periods will be equal to the 
number of figures in ite culie root. Tbue, how many figures in the 
cube root of 37054036M8 T Point, thus, 37054036006' There are 
feur periode, and, of oome, the mot cDnaiate of fbur figures. 

1. A cubic solid' contain 13,824 euhia feet. How many feet in 
lenifth is one edge of the solid 7 

13,834 istbe cube of 34. One aide uf the dolid, tlMn, is 24 feet 
long. This nomber, 94, ia the saHie aa Uiat oaed in «x. li of the 
Iwt $• Let it be involTsd to tUg cabe, the [HodaMs of tlie digits 
CoinposiiiE it. being pieaerved dietinct. [a ^ C We have already 
Mrfoimed the first multiplication, and the seTeral products were 
400-f^-{-80-j-16. repieeentedbydistinot dikfframa. Multiply by 34 
again, and each product may bn represented by a aaliS. 
40{H-aO+aO-+-16=676 ■ 

._ 20+4=- 3*_ ■ 

1606+320-1-390+61=3364 
8000+1600+1600+320 . =1158 




f' Thui,(laking 4, the nnita' figure,) 16, (=the square, A, S C.>x4= 
64=the cube A, 80 (=Iong figure B, i C,) X4=330=the aaUd'B. - 
80 {=fignie C, 4 C) X*=330=the solid C. 400 {=«]uare D) X4 
=l,600=the solid D. The^ (taking the 3 leas,=30) 16x30= 
3aO=the aolid E. B0x30^1,600=tbe solid F. 60x30^1,600= 
IheaolidO. eox4O0^e,0O0-tbecabeH. 

« Now, if the solids A, B, C, and D, ahoulJ 

be pUjCed immediatety in front of E, F, G, and 
H, Teepectirelf, and the nhnle broogbt close' 
logetber, a cube, I, K, h, M, N, O, would be 
fenned^24i =13,834. In this cube, the solid 
H,=8,000, is the cube of the tens in the root ; 
the solids, B,C, E,^3S0 each, are products. 
of the tens into the aquare of the uoita ; the 
Bolids, D, F, O,=l,600 each, ore prodocts pf 
I, the units into the iqDara of the tern; andthe 

is the cube of the units. Let tb* given numbu sow 




370 



EVOLUTION. 



Sec. lOL 



OfEBATiON I. 1^824(30 Operation II. 13824(24 

8000 4 8 



S0sX3=1200)5824 24 
20a X4X3=4800 5824 

4aX20x3= 960 

43= 64 0000 



2«X3=: 
12x4=48 
4«X2X3= 96 
43= 64 



12)5824 

5824 

0000 



Subtrahend, CB24 Subtrahend 5824 

The cube of the tens' figure is thousands, and will, of course, be 
the greatest cube to be found in the left hand period. This is 8,000, 
and its root, 20. This cube ( the figure H) being taken away, 
5,824 remains, (=the figures, A, B, C, D, £» Fand G.) As B, C, D, 
£, F and G, are each, on one side, as long as'H,(that is, 20 feet,) they 
may all be placed side by side, in one solid, thus, 




The little 86lid, A, must, for the present,. stand by itself. If this 
solid, abedef, were divided by its whole upper surface, we should 
obtain its thickness, a b, which is the units' figure of the root. The 
tfpper surfkces of G, F and O, we knoifv , because each surfiice is 
equal to' 20X20, or the square of the root already found. ' Neglect- 
ing E, C, B, and also ,tfhe little cube A, then, 20x20x3=1,200, 
wiU, be sufficiently near for a divisor. 5,824-1-1,200=4, (neglecting 
remainder.) We suppose, then, that 4 is the units' figure, or the 
tbickneps, a b, which is equal to the side of A. This 4, we multiply 
by 202«fi)r each of the soUds G, F, D ; we then square 4, and muL 
tiply it by 20, for each of the -solids, £, C, B; and finally cube it, 
for.thc solid, A. Then 202X4X3+43X20x34-43=5,824. This 
agrees with what we know to be the solidity of A, B, C, D, E, F 
and G ; and hence, we knoio 4 fb be the units' figure of the root. 
Therefore, 24 is the side of a cube, c6litaining 13,824 solid feet. 

The above operations show the process here illustrated. The 
large cube, 8,000, is first subtracted, and the remainder, 5,824, is 
then divided by 1,200, which is 3 times the square of 20, (the root 
already found.) We then multiply 3> times 20s, or 1,200, by the 
quotient 4, 3 times 43 by 20, and, finally, cube 4. fbese three 
results, added, form the subtrahend. 

In the secon«i operation aibove, thiB cyphers are omitted. It is 
evident, however, that when a divisor is obtained from tb6 root 
already found, a cypher must be understood after that root. This, 
bv squaring, will bring two cyphers at the ri^ht of the divisor. For 
tne same reason, when a subtrahend is obtained as above directed, 
Jthe first of the products which compose it, will have two cyphers, 
the second, one, and the tbird, none at the right. AlUhese cyphers 
may be omitted, if they are understood, as in operation 2d, and the 



\ 



Sec. 101. • EVOLUTION. 271 

nambers arranged for addition, exactly as though the cyphers were 
expressed. Perhaps it will be better for papils, at first, to write 
them out in full, as in operation 1st. When there are more than 
two periods, the operation is Bimilar. A single period is all that 
need be brought down at once. Periods of cyphers, (of three places 
each,) may be annexed at the right, if necessary, and the root car. 
ried to decimals. In like manner, significant decimals maybe poin- 
ted off towards the right, from the separatrix. 

It may sometimes happen that the subtrahend ibui|d as aboire, 
will be larger than the dividend. Tbis occurs, because the divisor 
is smaller than the whole surface of the solid, ahcdef. When 
this is the case,: the quotient, or figure of the root last found, must 
be diminished, and a new subtrahend found. When no subtrahend 
can be obtained, smaller than the dividend, a cypher must be placed 
in the root, and another period brought down. 

2. Extract the cube root of 48,228,544. 

48228544(364 roct. 
27 



30a X3=2700)21228 Dividend. 
Cyphers ^ 302 x6X3=16200 i . 

retained. ] +30X6a x3= 3240 > = ' 19656 Subtrahend. 

+63= 216 > 



S36a X3=3888)1572544 Dividend. 
+43= . 64 



Cyphers! 362X4x3=15552 } 

omitted.) +36x4a X3= 1728 > =1572544 Subtrahend. 



00 

3. In making an excavation, there were thrown out 
616,295,051 solid feet of earth. If it were all formed 
into a cubic mass, what would be the length of oive side ? 

A. 851 ft. 

4. A box in the form of a cube, contains 9,261 cubic 
inches. What is the length of one side ? A* 1 ft. 9 in. 

5. From a cubical cellar were thrown out 510,082,39^ 
ft. of eaf th. What was one side of the cellar ? A. 799. 

6. What is the side of a cubical solid, containing 
988,047,936 cubic feet ? A. 996 ft. 

7. Find the cube root of 941,192,000. A. 980. Of 
958,585,256. A. 986. Of 478,211,768. A. 792. Of 
494,913,671. A. 791. Of 445,943,744. A. 764. Of 
196,122,941. A. 68L Of 204,336,469. A. 589. Of 
57,512,456. A. 386. Of 6,751,269. A. 189. Of 39,651,* 
821 . A. 341 . Of 42,508,549. A. 349. Of 610,082,399. 
A. 799. Of 469,097,433. A. 777. 

8. Find the cube root of 7. A. 1.912933. Of 41. A- 
3.448217. Of 49. A. 3.659306. Of 94. A, 4.546836: 
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Of 07. A. 4.610436. Of 199. A. 5.6382f72. Of 179. A. 
5.635741. Of 389. A. 7.299893. Of 364. A. 7.140037. 
Of499. A. 7.931710. Of 699. A. 8.874809. Of 686. A. 
8.819447. Of 886. A. 9.604569. Of 981. A. 9.936261. 

Proceed with fractions as in extracting the square root. 

9. Find the cube root of yl^y. A. tV- Of ^||||. A. f f . 

OfHtt«- A.H. Of^V'jWV- A.i«. OffH^mi- 
A.f«. 

10. Find the cube root off. A. .8549879. 0{j\. A. 

.5593445. Of /jV- A. .4578857. Of ^V^. A. .4562903. 
Of |t|. A. .9973262. 

From theie illustrations and examples, we derive the rule, 

I. Having roiNTED off, sirBtRACT f&ox the highest feeiod, the 

GREATEST Ctmt CONTAINED IN IT, PLACE THE ROOT IN THE QUOTIENT, 
AND, TO THE REMAINDER, BRING DOWN THE NEXT FKRIOD FOR A J>IVI. 
DENO. 

II. SaUAaS THE ROOT ALREADY FOUND, (UNDERSTANDmo A CTPHER 
AT THE RIGHT,) AND MULTIPLT IT tV 3 FOR A DIVISOR. BtVIDS THJS 
DIVIDEND BY THE DIVISOR FOR THE NEXT FIGURE OF THE ROOT. 

m. Multiply the divisor by the auoriENT, mulsiply 3 tdies 

THE SaVARE OF THE aVOTIENT BY THE PART OF THE ROOT PREVIOUSLY 
found; finally, cube the aVOTIENT, AND ADD THESE TfiRBB RESULTS 
TOGETHER FOB A SUBTRAHEND. 

IV. Subtract tbc subtrahend from the dividend, to the re. 

UAINDERt BRING DOWN THE NEXT PERIOD FOR A NEW DIVIDEND, AND SO 
PROCEED. 

NoTB. The pupil's attention ehoald be particolaiiy called to th0 effect o f 
understanding a cypher in ii.and iii. If he does not fully understand this, he 
will be linble to fall Inte error. We have preferred the above rule, to the one 
usudly giYCB, because it keeps the jnindplea of the operation before the mind, 
and, indeed, obliges the pupil to act upon tttem at almost every step. Perhaps it 
ia nK as easy as the other, t» Me beginning^ but it will be found far more useful, 
aoi in fact, toner in the end. 

The proof is bj Involution. 



ARITHMETICAL PROGRBSSIOX* 




ofnumfaeiB 

preceding. ,,,_.,_,__„ ^ 

addition of 3. The series, 15» 13, 8, 6, dLC., decreases by a contina^ 
al subtraoiion of 3. Any rank, or series of nombers, consisting of 
more than two terms, increasing or decreasing, like the above, by a 
common difference, is called an Arithmetical Series or Progres- 
sion. The numbers forming the swies, are called tebms. The^rs^ 
and laat tmiamt are called the bxtbbm is, tiie others, the jcbanb. 
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When the series increases, or is formed by a continual addition of 
the common difierence, it is called an ascendi\o seeies. When it 
decreases^ or is formed by a continual subtraction, of the commoi) 
difference, it is called a obscenoing series. 

1. How many strokes do the clocks in Venice, which go from 
1 to 24 o'clock, strike in the course of a day ? 

The answer might be found by addition. But by attending to 
the following, an easier mode may be discovered. Suppose another 
clock made to strike downward from 24 to 1 . . The two clocks would 
strike equal numbers of blows in a day. The order of their strik. 
ing would be as follows : 

1, 2, 3, 4, 5, 6, 7, 8, 9,10,11,12,13,14,15,16,17,18,19,20,21^,23,24 
24,23,22,21,20,19,18,17,16,15,14,13,12,11,10, 9, 8, 7, 6, 5, 4, 3, 2, I 
26,25,25,25,25,25,25,25,25,25,25,25,26,26,25,26,26,25,25,25,25,25,25,25 

Thus, at every hour, the two clocks together would strike the same 
number of blows, viz. 25, and, in the course of the day, both would 
strike 24X25=600 blows. One would strike half this number= 
300 Ans, It will be seen that 25=24-|-l=the sum of the extremes. 
Hence, the extremes and number of terms being given, to find the 
sum of all the term«, 

hlvTsTlPLfY TH£ SUM OF THE |:XTR£MES BY THE NUBIBEB OF 
TJBBM3, AND HALF THB PRODtTCT WILL. B£ THE ANSWER. 

2. The first term- of a series is 1, the last t«rm 29, and the num. 
ber 6f terms 14. What is the sum df the series ? A. 210. 

3. 1st. term, 2, last term, 51, number of terms, 18. . Required the 
sum of thB series, A. 477. 

4. Find the sum of the natural terms 1, 2, 3, &o. to 10,000. 

Ans, 50,005,000. 

5. A man travelled from Hartford, going 3 miles the first day, and 
increasing each day by an equal excess. His 12th day's journey was 
58 miles. What was the daily increase, and the distance he travel* 
led froi9 Hartford? 

Ashe travelled 12 days, he increased his journey 11 times, by an 
equal addition. 58, then, is 11 times the daUy increase, more than 3. 
Therefore 58-r-3=55-^ll=:5, daily increase. By last rule, 366 mis, 
distance from H. 

Hence, the extremes and number of terms being given, to find th9 
common difference, 

Divide the difference of the extremes by the number of tebms 

LESS 1. 

6. Extremes 3 and 19 ; number of term& 9. Required tba com. 
dif. A, 2. 

7. Extremes 4 and 56 ; number of tenns- 14. Required the bom. 
dif. . A. 4. 

8. A roan had 15 hbuses, increasing equally in value, from the 
first, worth f 700. to the 15th worth ^3,500. What was the di£^. 
rence in value between the first and second ? Arts, 200. 

9. The a^es of 5 persons were in arithmetical progression, the 
youngest being 15 yrs. old, and the com. dif. 2. What was the^ldest 
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one's age ? It was evidently 4 times the com. dif. more than that of 
the youngest. Hence, 15+4x2=23 Ans. 

Hence, the least term, tne numher of terms, and the common 
difierence being given, to find the greatest term, 

To THE LKAST TERM, ADD TUB COMMON DIFFERENCE, MVLTXPUEO BY 
THE NUMBER OF TERMS LESS 1. 

4. 100 stones are a y^rd apart in a straight line, and the first one 
a yard from a basket. How far must a man go, to gather them, one 
by one, and return with them singly to the basket ? 

Ans, 5 mis. 5 fur. 36 rds. 2 yds. 

NoTs. The cases of Arithmetical Progression are numerous, and of too little 
practtcat utility to warrant us in devoting to them much space. Any three of the 
r^lowing terms being given, the other two may be found. 1. The first term, 
'i. Thr. last term. 3. The nomber of terms. 4. The common difierence. &. The 
6uia uf all the terms. 



OEOM£TRICAIi TUOGUBISSION. 

§ CHI. The series 1, 3, 9, 27, 81, &c., consists of numl>ers, each 
of which is 9 times this preceding. The series 64, 32, 16, 8, 4, &c., 
consists of ntMnbers, each of which is half the preceding. Any rank 
or series 9f numbers^ of more than two terms, inoreasing, luce the 
above, by a common multiplier, or decreasing by a common divisor, 
ia called a GsoMETaioAL Series, or Progression. 

The comihon multiplier or divisor is called the batio. The 
numbers which ibrm the series are c^led TCRMS. 

The distinction between increasing or ascending, and decreasing 
or descending Rcries, is made as in Arithmetical Progression, 

Any three of the five following terms being given, the other two 
may be found. 1. The first ttfrm. 2. The last term. 3. The num. 
ber of terms. 4. The ratio. 5. The sum of all the terms. 

1. A man bought 5 sheep, giving Ifl for the first ; $3 for the sec 
ond ; $9 for the third, and so on, in geometrical progression. iVhat 
did he give for the whole ? . 

Write the wholo series, thus, I, 3, 9, 27, 81 

Multiply by the ratio, 3, thus, 3, 9, 27, 81, 243 

.Iir~ ^ 243 

We here obtain a new series, having 4 terms like the last. Let 
the first series be subtracted '£hom the second, and all the similar 
terms vanish, leaving !» the 1st. term of. the 1st. series, to be sub. 
tracted from 243, the last term of the last. 1243 — 1 s:2^. Now as 
the last scries was 3 times the first, and we have subtracted once the 
first, the remainder, 242, must be twice the first swiea, Hbnce, 
242-^2;=121:c8um of lst*series» ^n«. 

The same result i%ould have been obtained, if we had multiplied 
imly the ladt term, and takes the first from the product, since "ihe 
intermediate terms vanish, in the subtractfbn. Hence^ the rule, 
the extremes and ratio beidg given, to find tbe sum of all the 
*terms. 



, * 
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MUI.TIPZ.T THE GRSATK8T TERM BT THE RATIO, FROM THE 
PRODUCT SUBTRACT TBS LEAST TERM, AND DIVIDE THE RE- 
MAINDER BT THE RATIO, LESS 1. 

2. Given the first term, 1 ; the last term, S,187 ; knd the ratio, 
3 : required the sum of the series. A. 3,280 

3. Extremes, 1 and 65,536 ; ratio 4 : required the sum of the 
series. A. 87,381 

4. Extremes 1^024 and 59,049 : required as above. A. 175,099. 

5. What is the sum of the series 16, 4, 1, ^, y^, 7^, 
and so on, to an infinite extent ? A. 31^. 

Note. The last term is evidently Q. 

6. A man had a debt to pay as follows : the first month $3 ; the 
second, ^B ; the third, 9^2, and so on. In a twofold ratio. In 12 
mont)is the debt was paid. What was the last payment ? 

The second payment i» found by multiplying the first by the ratio, 

2, once ; the- third, by multiplying by 2, ttoiee ;^ »nd'90 on, where it 
win be seen that the ratio is always used as a mnitiplier, a single 
time^less than the nwnker of terme.. Hence, the 12th. term=:ihe first 
temixthe ratio eleven times succ^sively, ox, in otb^ Words, the 
eleventh power of the ratio, .thus, 

3X2X2X2X2X2X2X2X2X2X2X2=3X21 1=6,144' Ana. 
Hence» the first tenxij ratio, ax^d number of terms heu^ {^en,,to 
find the last term. 

Multiply thi:, first term by that powibii. or tsx raiito, 

WBOSB INPSX is 1 LESS T9A9. THE ff UMBER OF TERMS. 

Note. In involving the ratt9, it wiU be §een ihat4he freeeesma^ 
^ often he ahri^^d Vi^jimltiplying together two powere^ a^eistdy obtain^ 
* ed, 'Thu»9me9d'jpowerXt&^dpower=ithe5thpowert 4^. 

7. If the first term is 2, the ratio, 2„ and the niu&ber of terms, 13« 
what is the last term ? A. ' 8,192. 

8. Find the 12th. term of a series, whose let. Una i»3, and ratio, 

3. A. 631,441. 

9. First term, 1, ratio 2 ; requured the 2Sd. term. A. 4,194^304^ 

10. A-man bought a hotso^ ^ving 1 ct. fbr the firet nail in his 
shoes, three for the second, aaa so on ; there were 32 nails ; trhst' 
cost the horse.? A.. 9,^65,100,944,259.20. 

11. A man works for a farmer 40 years, receiving 1 kernel of 
'com for the first year, 10 for tiio second, and so on ; what do his 
'wages amount to, allowing 1,000 kernels to a pt., end supposing 

com <werth 50 ots. per bu. 7 

A. •8,680,555,555,555,555,555,5i5,555»S5S,555,555.555555 

12. A young man agreed to work eleven yeacs with a farmer, on 
eoncyitioD otrecetving the prodiieQ of one wheat com, the first 
year ; the produce of that quantity, sowed the second year ;- and so. 
on, to the end of the time. How much wheat was there due for 
his service* and what would it came tb at $1 per bu.., allowing^ <i|p 
yearly inoire4«!94o.bikye been tenfold, aptd 7,680 corns to make ^mi 



A. 226^0561 bu. at 92d6,t)5( 



,y 
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NOTS. Tlie cases of Geometrical Profession ai^ numerous. Ten different 
ones may be stated, with tteo requisitions m each case, making, in hct^ 20 differ-- 
unt coses. The same is true in Arithmetical Progression. It would require 
much space to give a clear understandinsof all these cases, and as they are of little 
practical importance, we pass tbem by. The terms Arithmetical and Creometrieait 
Hre used without regard to their proper signification, (viz. belonging to Arithme- 
lie and to Geomctryj) biu only to oistinguisn these different kinds <^ Progression. 



ANNUITIES. 

i CIV. 1. A pension is allowed a man and his heirs, forever, of 
9600. He is willing to dispose of this pension at a fair price. What 
ought he to receive for it, allowing money to draw 6 per ct. in. 
terest ? 

It is evident he ought to receive a sum which would {produce an 
4nnual interest, equal to the pension. fj^GOj) then is the interest, and 
the principal is acquired at 6pr. ct. Hence, ($ lxzxi.) 9600-f-.06s 
910,000 Ans. 

A sum of money, payable periodically, for a certain length of 
[ 4ime, or forever, is called an Annuitt. 

* An annuitv, in the proper sense of the word is a sum, payable 

I mmually, ravments, made at greater or less periods, are, howev* 

I vr called annuities. To annuities 'belong pensions, salaries, rents, 

&o. 

When an annuity remains unpaid liter it is due, it is said to be 
it'll aneara. The sum of the annuities in arrears, with the interest on 
«ach, is called the amount. 

The sum, whieh ought to be paid for an aw^uxty yet to eome, is 
galled the presbnt Worth. 

From the above example, it is evident that, to find the present 
Wtrtk of an aimuity to continue forever, we must 

. DlVIIM THB ANNUITT BY TBB &ATB PSIKTBNT. 

d. What should be paid for a petpetual annuity of 940, discount* 
ing at 5 pr« ct. ? Ano* 800. 

3. What is an estate worth, which brings in ^7,500 a year allow. 
tag 6 pr. ct. ? Ana, 9135,000. 

AHNUITIES AT SIMPI.E INTEBEST. 

1. If a rent of $600 be in arrears 5 yewk what will be due at 4 
^r cent. ? 

On tbe rent of every year but the 5th., interest is due ; for the 4th* 
year, one year's interest, for the 3d, two ^ars* interest, and so on, 
in Arithmetical Pmfresslon* The question £dls, therefore, under 
^«u. 934»thscom.dif. 600+S4X4s696 largest term. 696-f60a 
^5-f^3=i3,S40 Ana, 

fienee, to find the amount of an anntnty m arreara. 

Find the sum of an ABrrRMBTiCAL progcebsion, of which the iir. 

. NUmr IS THE FIRST TERM, TBB NUMBER OF TEARS, TBB NUMBER OF 
TERMS, AND THE ANNUAL INTEREST, THE BATIO ; AND FT WILL BJS TOE 
AMOUNT BBaUIRED. 
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3. Find the amount of an annuity of $50, for 7 yrs. at 5 per ct. 

ilfi«. $402.50. 

3. What is the amount of an annuity of 9^50 for 7 yrs. at 6 per 'I 
ct. payable half yearly ? Ant. $2,091.25. 

Note. As the annuity is pajrable half yearly, it amounts to the same sum it 
wjold, if the years were twice as many, and the rate half as great 

4. If a rent of $200 remain unpaid 8 years, what will it amount 
to 7 Ans. $1,936. 

5. A man sold a pension of $100 to continue 5 years, allowing 
the buyer 6 per ct. What did he receive ? 

Wd may consider the annuity as five separate debts, due at the 
end of 1, 2, or 3 years, &c. Discounting at 6 per ct. on each, 
(§ Lxxxii) we have 1st. year, present worth, $94.3396 ; 2d. year, $89.- 
2857 ; 3d. $84.7457 ; 4th. $80.6451 ; 5th. $76.9230. The amount 
of the8e,=425.9391, is the amount of the annuity, required. 

Hence, to find the present worth of an annuity, for a given time, 

Find THE PRESENT WORTrt FOR EACH TEAR SEPARATELT. ThE 8t71f 4 

OF THE PB^SEIIT WORTHS THUS FOUND WILL BE THE ANSWER. 

6. Find the present worth of a pension of $500 for 4 years at 5 
per cent. Ans. $ 1,782. 185-|- 

7. Find the present worth of a salary of $200, to continue 3 yrs,' 
at 4 per ct. Ans. $556,063. 

Note. The estimation ofthe present worths of Annuities at Simple Interest, 
may easily be shown to\>e unreasonable and unjust. For the price of an annui- 
ty of 1 100 found in this way, for 40 years, at 6 per ct., will amount to « apm, 
which, put at interest, t«ou2a^rat« a fi-realer annuity than tfie given one ^ and 
•ne which would last forever, instead of forty years. It is therefore most equi- 
table to allow Compound Interest. 

ANNurruss at compound interest. 

1. An annuity of $100 was left 4 years unpaid. Wh&t was then 
due on it at 6 per ct. compound interest ? 

. In finding an amount at compound interest, we multiply continu- 
ally by the rate per ct.-f-l, (§ lxxxviii) till the number of multiplica^ 
lions is equal to the number of years. Now, in calculating an annu- 
ity, we have for the last year, the annuity without interest ; for the; 
next preceding, the' amount of the annuity for 1 yr. ; for the next* 
preceding still, the amount for 3 yrs., and so on. Thus, at com. 
pound interest, an annuity in arrears forms a Geometrical Frogres. 
sion, whose ratio is the rate per ot.-|-l, and whose terms equal the 

years in number. In the above example then, 100x1*06!= 119.101. 

119.101X 1^06— 100-4- .06=$437.45 Ans. Hence, to find the amount 
of an annuity in arrears at compound interest, 

Find the sum op a gbombtrical series, whose first teem fs the 

ANNUrrT, AND WHOSE RATIO, THE RATE PER CEl(T.-|-]j|^VQE AS MANY ||^ 
TERMS AS THERE ARE TEARS. ThIS WaXi BE TH^ AMO0K REaUIRSD.. 

2. Find the amount of $150 annuity, for 4 years, at 10 per cent. . 

A.$696.U- ^ 

3. Find the amount of an ammity of 1|40| for 5 years, ai Sper 
(ttfat. A. f221.09625. ^ 

25 ' ^ 
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4. Find the amount 9^0 umuity, for 7 yean, at 4 per cent. 

A. 9394.915>- 
For cooTmienee, has been calculated the following 

TABI.£ OF MVIiTIPIJERSy 

FOR FINDXXG THE AMOUNT OF AN ANNUfTT, FOR ANT NUMBER OF TEARS, 

FROM 1 TO 40, AT 6 PER CENT. 



Yrs. 



6 per cent. 



1 

3 
4 
5 
6 

1 

8 



1.0000 
2.0000 
3.1836 
4.3746 
5.6371 
6.9753 
8.3938 
9.8974 
.4913 
13.1807 



Yre. 



11 

12 
13 
14 
15 



6 per cent. 

i4!5716 



16.8699 
18.8821 
21.0150 
23.2759 
1625.6725 
1728.2123 
1830.9056 
19'33.7599 
20)36.7855 



Yrs. 



21 
22 
23 
24 

25 
26 
27 

28 
29 



per cent. 



39.9927 
43.3922 
46.9958 
50.8155 
54.8645 
59.1563 
63.7057 
68.5281 
73.63971 



Yrs. 



30179.0581 



31 
32 
33 
34 
35 
36 
37j 



6 per cent 



84.8016 
90.8897 
97.3431 
104.1837 
J 11.4347 
119.12001 
127.268i 



38)135.90421 
39145.0584 
I 401154.761^ 



5. Find the amoont of an annttity of 9^^ ^^ ^ yearsi et 6 per 
cent. ^ • A. m77.54. 

6. Find the amount of f^5Q0 annuity, Cox S4 years, at 9 per cent. 

A. $25,407.75. 

7. Find the amount of $100 annuity, for 49 yean, at 6 per cent. 

A. $26,172.08. 

Note. If the ti&ie given be greater than 40 yrs., calculate fat 40, and cdi^sider 
this amount a debt at compound interest, for the remaining time, which calcu- 
late accordingly^ Then calcidate the amount for the remaining tUne, as though 
the annuity commenced again, and add this sum to the last 

8. A pension of $100 for 4 yeacs, was sold, the buyer b^^al. 
lowed 6 per ct. compound interest, for his money. What did tha 
seller receixja-? 

It is evident that the present worth is a sum, which, at compound 
.interest would, in 4 years, produce the amount of the given annuity* 
for the same time. This amount is $437.46. To find an 4^ooni 
at compound interest, we multiply a sum by the rate per cent, -j-l* 
as many times successively as there are years, or, in other words» 
> we multivly by that power of the rate per <;en<.-|-l» who9e index ia 
thi number of year; 

To. find a present worth, we must, manifestly, reverse this proceset 
and divide by the same power. Then $437.4^1.26247 (sslJOGi) 
£=$346,511 Ans. 

Hencei <fi^W th^.pfieseni worth of an annuity^ 

FiNn THE AMOqilT IN AEMBABS VOR THE OIVEN TIMS, AND MVtDK IT 
BT THAT POWER OV TH« RATE rJtt CKNT.+1» WHOSB INDEX IB THE 
mi||3ER OF YEARS. ' 

Note. This power may be fi>fiiid in the table of multipfiers for compounC 
ipterett. (Hxxxvin.) ^ 
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9. Find the present worth of a 94^ annuity, to continue 5 yrs. 
at 5 per cent. A. $173,173. 

10. Find the present worth of 9100 annuity, for 20 yrs. at 5 per 
cent. A. $1,S46.2^. 

For convenience, has been calculated the foIlo^ving 

TABLE OF MUI4TIPLIERS, 

FOt. TINDING THE PRESENT WORTH OF AN ANNUITY FOR ANT NUMBER OF 
TEARS, FROM 1 TO 20» AT 5 JND 6 PER CENT. 

Srears! 



1 

2 
3 

.4 
6 
6 
7 
8 
9 
10 



5 per cent. 



0.95238 
1.85941 
2.72325 
3.54595 
4.32948 



6 per cent. 

0.94339 
1.83339 
2.67301 
3.46510 
4.21236 



5.075681 4.91732 



5.78637 
6.46321 
7.10782 



5.58238 
6.20979 
6.80169 



7.72173-7.36008 



Years. 



11 

12 
13 
14 
15 
W 
17 
18 
19 
20 



5 per cent. 



8.30641 
8.86325 
9.39357 
9.89864 
10.37966 



11.27407 
11.68958 
12.08532 
12.46221 



6 per cent. 



7.^687 
8.38384 
8.85268 
9.29498 
9.71225 



10.837ma. 10589 



10.47726 
10.82760 
11.15811 
11.46992 



the present worth of an annuity of $21.54, for 7 yr». 
xt. • A. $120.2444- ' 



11. Find 
at 6 per cent. 

12. Find the present worth of an annuity of |(100, to continue 
12 rears, at 6 per oent. A. $838,384. 

13. Find the present worth of an annuity of $936, for 20 yrs. at 
5 per oenL . A. $11,664,629— 

As any annuity multiplied hy one of the numbers in the last table 
will give the present worth of that annuity, so it is evident that^ 
any present worthy divided by the same number, will give the annuity 
itself. Hence, if I wish to discoTor of what annuity ^ny given sum 
is the present worth, that is, what annuity any given sum will buy^ 
I have only to use the above table, as a table of divisors, instead of 
multipliers. 

14. What annuity, to continue 5 years, will $432,948 purchase, 
when money is worth 5 per cent. ? A. $100,000. 

15. What annuity, to continue 19 years, will $6,694,866 put-' 
ehase, when money will bring 6 per cent. 7 A. $600. 

When an annuity is to commence at some future time, it }a said 
to be in reversion. An annuity in reversion, is evidently not wortif 
as much as one of the same amount^ which conunences immediately. 
For if the present worth of the annuity be calculated as usual, it 
will be what the annuity is worth at the time it covun^nces ; and as 
that time is still future^ we must discount for the intervenine space, 
in order to obtain the true present worth. Henoe, to find the pres- 
ent worth of an annuity in reversion. 

Fins thi: present worth as usval, and discouivt upon it 

FOR T9£ rmib OF RXyXR9ION. 
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Note. Of course, the discount should be made as directed in Slxxxyiii, 
page 230, article Compound Intebest. 

Or, the present worth may be calculated as though the annuity 
were to eemmence immediately, and to continue te the end of the 
time of the given annuity : if, from this sum, the present worth for 
the time of reversion be subtraeted, the remainder will be the pres- 
cnt worth required. 

16. If an annuity of 0100 be 14 years in reversion, to continue 
20 years afterwards, what fa Its present worth, discounting at 5 per 
cent. ? A. 9629.426. 

17. What is the present worth, at 6 per cent, of an annuity of 
$120, to continue forever ? A. $2,000. 

Note. The answer is evidently a sam who^e annual interest is $120. 

18. Which is preferable, an annuity of $100 for 15 years, to com. 
menee immediatelv, or the reversion of the same annuity, forever, 
after the 15 years have expired ? also, what is the difference ? 

A. The term of 15 yrs. is better thui the reversion forever after, 

by $75.928-f 

NoTE. If the time extend beyond the limits of the table, calculate its far as 
the table will allow, and consider the rest as an annuity in reversion. 

19. Find the present worth of an annuity of $400, to continue 
34 yrs. at 6 per cent. A. $6,477.16. 

20. Find the present worth of a $70 annuity, lo continue 59 yrs. 
at 5 per cent. A. $1,321.3021. 

Note. To give a complete developement of the subject of annuities, is not 
the province of arithmetic. Contingent annuities, or those whose continuance 
depends on uncertainties, as the duration of the life, or lives, of one, or of several 
persons, involve the doctrines of chances, and are, in many cases, complex and 
tedious in calculation. 



PERBfUTATIOir AND COMBIirATION. 

§ CV. The two letters, a b, may be written a b^ or b a. Any 
two things, therefore, have two orders of succession, or relative po- 
sitions,«in whieh they may be placed, in a single line. The word 
permutation, means change, and in mathematics. 

Changes iiv' the order tn which things succ£Cd each 
other, are called permutations. 

1 . What number of permutations can be made on the letters a b c ? 

If c be lefl out, a and b« as seen above, adnlit of 2 permutations. 
So, if B be lefl out, a and c admit of 2 permutations. And if a be 
left out, B and c admit of 2 permutations. But before eaoh of these 
permutations, the letter lefl out may be plaoed ; and na there were 
2 permutations, 3 times, there are 6 in the whole« The pupil may 
make them for himself. 

From the above it will be seen ^«t, of 2 thiAfS* there may be 1x2 
=2 permutations; of 3, 1x2x3=6 peonutatlons, and by the same 
mode of reasoning, it may be shown th|l, 
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Sec. H^. PERMUTATION AND COMBINATION. 281 

The PERMUTATIONS, WHICH CAN BE MADE OF ANT NUMBER 
OP THINGS, ARE E^UAL TO THE CONTINUED PRODUCT OP THE 
NATURAL SERIES OF NUMBERS, FROM 1, UP TO THE NUMBER OF 
THINGS GIVEN. 

^yv 2. Four gentlemen agreed to remain together, as long as they 

r^^l coald arrange themselves differently at dinner. How many days 

I / did they remain ? A. 24 days. 

^^ 3. 10 gentlemen made the same agreement, hut they all died be- 

fore it could be fulfilled. The last survivor lived 53 yrs. 98 days, 

after the agreement. How much did the bargain then want of being 

fulfilled, allowing 365 days to the year ? A. 9,888 yrs. 237 d. 

4. How many years will it take to ring all the possible changes on 
12 bells, supposing that 10 can be rung in a minute, and tliat the 
year contains 365 d. 5 h. 49 m. ? A. 91 yrs. 26 d. 22 h. 41 m. 

5. How many permutations may be made of the figures, ]., 2i 3i 
4t 5» taken two at a time ? 

Let 1 be placed by itself. To this, «acb other figure may be join- 
ed, making 4 permutations. Then )2 may be taken in the same way ; 
and so with every other figure, there being 4 permutations each 
time. Then,^a8 there are 5 figures, there will be 5X4s=20 permu- 
tations of two figures. ' ^ 

6. How many permutations can be made on the figures above, 
taken three at a time ? 

Here, if we set apart each arrangement of 2 figures, found as 
above, we may join to every one, each of the 3 remaining figures* 
which will make 3 times as many i>ermutations. Now the permti. 
tations by twost we have seen, are 5x4, and 3 times this number 
s5XiK3=s60 permutations of three figures. 

By extending this mode of reasoning, we obtain the following. 

ThS PERMUTATIONS WHICH CAN BE MADE OF ANT NUMBER 

•F THINGS, TAKEN A GIVEN NUMBER AT A TIME, ARE £<^UAL TO 

THE CONTINUED PRODUCT OF A DECRBASTNG NATURAL SERIES, 

V WB08B GREATEST TERM IS THE WHOLE NUMBER OF THINGS, AND 

f WHOSE NUMBER OF TERMS, THE NUMBER TO BE TAKEN AT A TIME. 

7. £(ow many numbers can be expressed by the nine digits, taken 
four at a time 2 A. 3,024. 

8. How many words of five letters each, may be made from an 
alphabet of 26 letters, supposing that a Rumber of consonants may 
make a word 7 A. 7,893,600. 

From the letters, a, b and c, we can make three assemblages of 
two letters, of which no one shall contain exactly the same letters 
as- another. These are a b, a c and b c. 

A combination means a collection of things, and in mathematics, 

COUUEOTIONS OF WH10H NO TWO ARE EXAOTLV AUKE, CONSISTING 
EACH or A GIVSN NFMBB^i OF TBINGS, AEB CAXiLBD COMBINATIONS. 

9. How many coroh6iations of two letters can be made from a b c b 7 
' The permtaatioTU of two, we %ave seen to be 4X3= 12» But on 
each eomhinatian ef two, we have likewise seeii, there can be made 

as* 
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2B^ PERMUTATION ANP COttBINATtON* SeO. 106. 

1X2=2 parmutaUoTu of two. Hence, the permutations are twice 
as many n» the combinations. 12-i-2=6 Ans, 

10. How many combinations of three ean be made ofABCDEF? 
The permutations of three are 6x5x4=120,. which, as before, are 

1X2x3=6 times the nmnber of combinations. 120-^6=20 Ant, 

Hence, to find the number of combinations, which can b%made ^ 
of a given nomber of thmgs taken from a given set. 

Find the number of permctations which can be made inftim tbk 

PROPOSBD SET, TAKING THE GIVEN NUMBER OF THIN08 AT A TIME, AND 
DIVIDE IT BY THE NUMBRR OF PERMUTATIONS WHICH CAN BE MADS ON 
ANOTHER SET, CONBISTINO ONLT OF AS HANT THINGS AS ARE TO^BE TAKEN 
AT A TIME. 

11. How many combinations of two letters ean be made from 24 ? 

A. 276. 

12. A successful general was asked by his king, what reward he 
should give ^im for his services. The general's modesty only per- 
mitted him to ask a c^nt for every file of 12 men which he could 
make with 100 men. The king graciously granted the request, re. 
quiring only that the general should actually parade his several files 
in front of the palace, before payment was made. VOiat was the 
amount of the reward, and how long was the genersil obliged to 
wait for it, allowing 2 minotes to draw op a fi)e, 6 hours a day to 
the parade, and 365 days to the year, Sundays being excepted ? 

A. Reward $10^504*210,511,067.— Tim^ 186,528,344 centuries, 
94 yrs. 196 d. 2 h. 20 m. 

On the principles above explained, are formed eombinaUon loiterie§* 

19. How many tickets in a lottery formed by ternary combination, 
from 60 numbers ? A. 34,220. 

14. In the same lottery, are 9 drawn numbers ; how many {Hize. 
tickets, having eoAh 3 drawn numbers on them ? A. 34. 

§ CVI. We have now illustrated all the fundamental principles 
of Arithmetic, and investigated those subjects which fsdl within 
the scope of a practical treatise. 

It will be seen, that one part of the preceding exercises consists 
of problems to be performed by numerical operations, and of ruleer 
to serve as guides in performing them. These, taken by themselves, 
constitute what is called practical arithmetic 

\ nether part investigates the principles of numbers, or demon, 
strates their properties and relations ; and this ' is denominated 
theoretic arithmetic Heoce, the subject may properly be said to 
embrieice both an art and a science, of which. 

Theoretic arithmetic is the scicneA which treats of numbers, 
and 
Practical arithmetic is the art of computing by numbers. 

Theoretic arithmetic, then, calls into exercise^be reasoning pow. 
ers, and is well adapted to mental discipline ; j^ractical arithhietic 
exercises the judgment in an inferior degree, but is of great utility 
4n the transactions of business. . 
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'^ ' OBSKRVATIONS ON VARIOVS TOPICH. 

The laitnsi has, no doubt, perceived ihu msny of our prfwnl >dT(ml«g«a for 
' aii]euIati[>n,raultrroiDDUrByBlemorniiuuian. TLeimcieat GreeksudlbKiuiia 
' mado Ihoir cslcalaliuna by ineiinH nrsinEll pcbblei, u is probable from lbs fte- 
ijueot UK of the vord meaninE pebble, b^ the claBSic wriiers, as conaecled wilh 
, caloulBlioii. The BMnsM aUerwards employed, in their ordiziaiy calciilatioM, 
' a BoijJl boaid or table, on which beada were atrunf on wires. This was eaUed 
> the AjiAciTB. The Chinese use eoiDelhing very aunilac at Ibe preieDl day, cat 
lad tha Swan-Pan. 

.The properties of niiinbera are of two kinds, theeaseDtial, and the occidental; 
the ea^eDtial, ciistiDg in numbers from Uiglc very nature, and the aecfdental, 
depending on the mode of repreienling them- ' Thns, it is an essential prinntr 
of », that it is a aquare nurabtr, and of 7, that it ia prime. I( is an accidental 
-propariyof9, that it will divide a number, when il will divide IlieBuraofthe fig. 
urea cwnpoflibg iL It is from the Bceidenial properties, that we derive the greatest 
adgsnla;^ in calculnnim. Among; Ilie Greeks, the diaciplee of Ptthagobah 
turned their atMotioo to the essential properties of numbers. They divided Ihera 
Into many diferent cisEses, as perfect or imperfect, redundant or deficianl, dtc. 
ParfesL nniigbers, are thoae wEich are equal n/the aam of their aliquH parU ; 
6, 96 and 4^, are examples ; only 10 arl^no#Q.. Beaidea this, tbey rat^nain- 
ed the most absurd uotiona, wilh respect lotlie^joalilies -'■ ' ' 
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most solemn of all obli^IinnB." 

BeGira the inlroducuon of Arabic figures into England, arithmetical operalions, 
(wiiicb, of course, were perfta'mcd by means of Roman eharacteis,) were diffisnlt, 
partieulsrly those of division. The scienrc had, however, conBiderably advanc- 
ed and treatlees were written upon il, of one of which, Alcoin, a disciple of tb* 
" venerable Bkde," who, binuelf, wrote m the anbject, was the Bulbar, Id this 
work, were iuin proposed the well knewo puizlea. ^ aitiTryiiig lArnjioJM* 
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ba added, irilliM' prrpendkularly, borlEaMally, 
m tin name, ihrouf[fcoiu each aqnara. The nnmbern 
sad) equsrei a complete sHibmeiieal prsgressicD, 
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